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Accompanying  this  is  a  copy  of  the  second  annual  report  for 
reprint,  as  that  rex>ort  is  constantly  requested  by  librarians  and 
geologists  who  desire  to  complete  their  series,  and  has  been  out 
of  print  for  several  years. 

Very  respectfully,  your  obedient  servant, 

N.  H.  WiNCHELL, 

State  geologist  and  curator  of  the  general  museum. 


The  Board  of  Regents 


OF  THE 


UNIVERSITY   OF    MINNESOTA. 


HENRY  H.  SIBLEY,  Prerideni St.  Paul. 
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JOHN  B.  GILFILLAN,  Secretary Minneapolis. 
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D.  L.  KIBHLE,  Superintendent  of  public  inBtmction Minneapolis. 

WM.  W.  FOLWELL,  Acting  President  of  the  University, 

Oorreeponding  teeretary Minnenpolis. 


REPORT. 


I. 


SUMMARY  STATEMENT. 


An  edition  of  six  hundred  copies  of  the  first  volume  of  the 
final  report  of  the  survey  was  bound  and  distributed  prior  to  De- 
cember 1st.  If  the  number  bound  and  ready  for  distribution  had 
been  much  larger  the  edition  would  have  been  exhausted  im- 
mediately. The  distribution  was  made  in  accordance  with  the 
instructions  of  the  secretary  of  state,  as  expressed  in  the  follow- 
ing circular,  but  the  number  of  copies  was  not  large  enough  to 
supply  all  the  libraries  and  institutions  contemplated  by  the 
instructions: 

RULES  OF  THE  SECBETAST  OF  STATE  FOB  THE  DISTRIBUTION  OF 

THE  FINAL  BEPOBT  OF  THE  GEOLOGICAL  AND  NATUBAL 

HI8TOBY  SUBVEY  OF  MINNESOTA. 

In  February,  1881,  a  bill  was  introduced  in  the  state  senate  by 
Hon.  J.  B.  OilfiUan,  which  had  sundry  provisions  concerning 
the  printing  and  distribution  of  the  volumes  of  the  final  report 
of  the  state  geologist  on  the  geological  and  natural  history  sur- 
vey of  the  state.  Although  this  bill  passed  the  senate  it  was 
lost  in  the  house  in  the  last  days  of  the  session,  from  lack  of 
time.  It  is  presumed  that  had  it  came  to  a  vote  in  the  house  it 
would  have  passed,  as  it  was  approved  unanimously  by  the  sen- 
ate. It  has  therefore  been  adopted  and  followed  as  far  as  pos- 
sible, in  the  publication  of  the  first  volume  of  the  survey,  and 
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will  be  in  the  future,  unless  the  legislature  orders  otherwise. 
Section  four  of  this  bill  reads  as  follows: 

^'Seo.  4.  The  volumes  of  the  final  report  of  said  survey,  as 
they  may  be  prepared  by  the  state  geologist  from  time  to  time, 
shtUl  be  issued  in  an  edition  of  five  thousand  copies  each,  and 
shall  be  distributed  in  the  name  of  the  board  of  regents  of 
the  University,  under  the  direction  of  the  state  geologist,  to 
scientific  and  educational  institutions,  and  to  individuals  as  fol- 
lows: 

''To  the  library  of  each  chartered  college  and  scientific  insti- 
tution in  Minnesota,  three  copies  each;  to  each  normal  school, 
three  copies;  to  the  libraries  of  the  institute  for  the  deaf  and 
mute,  the  insane  asylums,  the  state  prison,  and  every  public  li-* 
brary  in  the  state,  not  otherwise  designated,  one  copy  each;  to 
each  county  auditor  for  the  use  of  the  county,  one  copy;  to  each 
of  bhe  offices  in  the  capitol,  one  copy;  to  each  member  of  the 
board  of  regents,  three  copies;  to  the  Historical  Society,  and  to 
the  Minnesota  Academy  of  Sciences,  ten  copies  each;  to  each 
newspaper  published  in  the  state,  one  copy;  to  each  senator  and 
representative  of  the  present  Legislature,  one  copy;  to  the  gov- 
ernor and  lieutenant  governor,  each  one  copy;  to  each  assistant 
on  the  survey,  who  has  furnished  manuscript  or  illustrations 
published  in  the  report,  three  copies;  to  other  scientists  in  Min- 
nesota, fifty  copies;  to  the  general  office  of  each  railroad  that  has 
ftirnished  add  to  the  survey,  three  copies;  to  the  library  of  each 
high  school,  furnishing  students  fitted  for  the  freshman  class  of 
the  State  University,  one  copy;  to  the  state  libraiy  of  each 
state  in  the  Union,  one  copy;  to  each  state  university  and  col- 
lege of  agriculture  and  mechanic  arts,  one  copy;  to  the  geolo- 
gists and  naturalists  of  other  states,  two  hundred  copies;  to  the 
library  of  the  University  of  Minnesota,  two  hundred  copies;  to 
other  colleges  and  scientific  institutions  in  the  United  States, 
one  hundred  copies;  to  foreign  institutions  and  scientists,  one 
hundred  copies;  and  to  the  state  geologist,  twenty-five  copies. 
The  remainder  shall  be  deposited  in  the  State  University,  and 
shall  be  sold  at  such  prices  as  the  board  of  regents  may  deter- 
mine; and  the  proceeds  of  such  sales  shall  be  used  by  said  re- 
gents for  the  purchase  of  apparatus  and  books  for  the  survey, 
and  after  its  completion,  for  the  departments  of  natural  science 
at  the  State  University.'' 

The  only  departures  from  the  foregoing,  ordered  by  the  secre- 
tary of  state,  consist  in  the  delivery  of  two  hundred  copies  to 
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the  secretary  of  state,  for  distribution  to  the  offices  of  foreign 
consuls,  and  the  transmission  of  the  proceeds  of  all  sales  to  the 
state  treasurer  at  St.  Paul. 

The  copies  remaining  after  this  distribution  will  be  sold  at 
five  dollars  per  copy  for  the  best  style,  (tinted  paper,  half  roan 
binding,)  and  three  and  a  half  dollars  for  the  common  style, 
bound  in  doth,  according  to  the  direction  of  the  execulive  com- 
mittee of  the  board  of  regents,  approved  by  the  secretary  of 
state. 

All  correspondence  should  be  addressed  to 

N.  H.  WmCHELL, 

State  geologist, 

Minneapolis,  Minn. 

Unless  the  Legislature  orders  otherwise  it  is  probable  that  the 
rest  of  the  edition,  when  bound,  will  be  disposed  of  according  to 
this  plan. 

From  the  last  week  in  September  to  the  end  of  the  year  the 
time  and  energy  of  the  survey  was  given  almost  entirely  to  the 
work  of  preparing  a  suitable  exhibit  at  the  World^s  Cotton  and 
Industrial  Exposition  at  New  Orleans.  A  portion  of  the  accom- 
panying report  consists  of  a  description  of  that  exhibit,  as  pre- 
pared, with  the  permission  of  the  board  of  regents,  under  the 
direction,  and  mainly  at  the  expense  of  the  Minnesota  State 
3oard  of  Collective  Exhibits.  From  December  1st  till  January 
11th,  I  was  in  New  Orleans,  occupied  with  the  installation  of  this 
exhibit.  Mr.  Upham  was  also  absent  on  the  same  work  from 
December  1st  till  Christmas,  and  my  son  H.  V.  Winchell,  who 
had  been  casually  and  temporarily  occupied  throughout  the  sum- 
mer in  laboratory  and  office  work  of  the  survey,  and  continually 
through  the  &11  on  the  New  Orleans  exhibit,  was  left  as  perma- 
nent custodian  of  the  property.  The  aggregate  value  of  the  ar- 
ticles belonging  to  this  portion  of  the  Minnesota  exhibit  is  about 
six  thousand  dollars,  as  estimated  for  the  placing  of  insurance. 

Mr.  C.  L.  Herrick  who  was  at  work  on  the  mammals  of  the 
state,  and  had  spent  about  a  year  in  making  original  observations 
thereon,  was  appointed  to  a  position  on  the  faculty  of  Denison 
University,  in  the  state  of  Ohio,  and  was  released  during  the 
fall,  and  till  January  1,  1885,  to  discharge  those  duties.  He  has 
now,  however,  resumed  work,  and  will  render  his  final  report 
on  this  branch  of  the  natural  history  of  the  state  before  the 
close  of  the  year  1886. 
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Br.  P.  L.  Hatch's  report  on  ornithology  has  not  y^  been 
tendered,  but  it  is  expected  that  it  will  be  ready  for  publication 
in  the  early  part  of  the  present  year. 

In  order  to  complete  the  publication  of  material  already  on 
handy  relating  to  the  geolc^y  proper,  provision  ought  to  be 
made,  during  the  l^islative  session  of  1885,  for  the  printing  of 
another  voluma  This  would  be  largely  devoted  to  a  belt  of 
counties  in  the  central  pk>rtion  of  th^  state,  and  would  be  of 
scope  and  plan  similar  to  volume  one. 

At  the  World's  Industrial  and  Cotton  Centennial  Exposition, 
now  being  held  at  New  Orleans,  the  State  of  Minnesota  for  the 
fir^  time  publicly  exhibits  two  new  products  of  her  natural 
resources — salt  and  iron. 

The  brine  derived  from  the  well  at  Humbolt,  in  Kittson  county, 
is  an  augury  of  what  may  be  in  the  future.  The  brine  which 
overflows  at  the  surface  has  more  than  the  average  x>^r  cent  of 
chloride  of  sodium  found  in  the  Michigan  brines,  while  the  total 
solid  matter  in  solution  (including  chloride  of  sodium)  is  only 
from  one-third  to  one-half  as  much.  The  probable  geological 
formation  from  which  this  brine  issues  and  the  conditions  of 
future  successful  exploration,  are  given  in  the  accompanjring 
report.  I  have  to  acknowledge  the  generous  assistance  of  Mr. 
Valentine,  owner  of  the  well,  for  valuable  information  and  for  a 
series  of  the  drillings  from  the  well. 

The  year  1884  has  witnessed  a  very  extensive  and  important 
ox>ening  of  the  iron  mines  at  Vermilion  lake.  Mr.  George  C. 
Stone,  of  St.  Paul,  general  manager  for  the  Minnesota  Iron  Com- 
pany, has  given  every  facility  for  the  examination  of  the  mines, 
and  has  supplied  information  and  statistics  embraced  in  the 
chapter  on  the  Vermilion  iron  ores.  Sjiecimens  illustrating  the 
ores  of  the  various  mines  at  Vermilion  lake  are  on  exhibition  at 
New  Orleans,  aggr^ating  in  weight  about  2,500  pounds.  Sixty- 
two  thousand  tons  were  shipped  from  the  mines  in  the  latter  part 
of  the  season,  delivered  at  Cleveland,  Pittsburg  and  other  lower 
lake  ports.  Ttus  ore  ranks  well,  so  fiEu*  as  assays  made  at  the 
mines  indicate,  with  the  ores  of  the  best  quality  from  Michigan. 
It  is  believed  to  be  derived  from  rocks  of  the  same  geological 
horizon  as  the  ores  frt>m  Marquette  and  Menominee. 

The  importance  of  this  development  to  the  state  of  Minne- 
sota can  hardly  be  overestimated.  This  is  the  most  westerly 
point  at  which  the  ores  of  this  geological  horizon  are  known  to 
exist.    They  should  not  be  carried  east  for  smelting  and  manu- 
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factnre,  but  shoald  be  reduced  where  they  are  mined.  Their 
market  will  for  the  present  be  in  the  east,  bnt  their  ultimate 
consumption  will  be  in  the  west  where  the  settlement  and  rapid 
development  of  the  country  demand  iron  for  all  the  appliances 
into  which  iron  enters.  The  freightage  of  the  manufactured 
products  directly  from  Minnesota  to  supply  this  western  demand 
will  ultimately  be  seen  to  be  so  much  cheaper  than  the  carriage 
of  the  ores  east  and  the  manufactured  articles  again  west,  that 
the  ways  and  means  for  avoiding  this  double  freightage  will  be 
sought  and  found  by  the  shrewd  capitalists  of  the  state.  Such 
articles  would  compete  successfully,  in  the  western  markets,  with 
those  of  eastern  manufacture.  The  coal  of  Iowa  or  Illinois 
would  have  to  take  the  place  of  that  of  Pennsylvania,  unless 
charcoal  could  be  substituted. 
2 
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11. 


RECONNAISSANCES. 


(a).     Notes  of  a  reconnaissance  into  Pope  county j  May^  1884. 

This  trip  of  observation  was  made  at  the  instance  and  solici- 
tation of  Mr.  G.  Tharaldson,  of  Langhei. 

The  drift.  Along  the  new  railroad  extending  northwestwardly 
from  Minneapolis  to  St.  Cloud  are  various  new  and  interesting 
exx>osures  of  the  drift  deposits,  which  deserve  a  carefol  inspec- 
tion. They  exhibit  the  relations  of  the  gray  and  red  tills,  the 
gray  overlying  the  red  and  finally  prevailii/g  entirely.  There 
are  also  gravel  deposits,  and  patches  of  laminated  clay.  North- 
west of  this  moraine  the  surface  is  flat.  At  once  this  flat  tract 
is  seen  to  consist  of  gravel  derived  from  the  gray  till,  containing 
Cretaceous  bits.  At  Bodgers  Siding  the  country  is  timbered, 
and  undulating,  the  till  being  gray,  and  very  fine. 

At  the  crossing  of  Crow  river  the  gray  till  becomes  converted 
into  and  overlain  by  a  pebbly  clay,  and  then  by  a  finer  loess, 
which  last  shows  ten  to  fifteen  feet  in  thickness  at  the  first  (outer) 
cuts.  There  is  some  gravel  and  sand  considerably  tinted  with 
red,  indicating  the  proximity  of  red  till  deposits.  At  a  few 
points  a  red  till  is  seen  at  the  lower  levels.  After  crossing  the 
river  the  country  is  timbered  and  rolling  for  about  two  miles, 
but  the  surface  consists  of  this  loess,  or  fine  silt  without  boul- 
ders. It  then  becomes  flat  or  undulating,  and  the  soil  rather 
sandy,  though  probably  a  till,  and  occasionally  is  red,  but  mainly 
gray —  especially  gray  in  the  upward  swells  and  ridges  that  are 
cut  by  the  grade. 

Monticello  is  on  a  gravel  plain  but  few  feet  above  the  river, 
which  is  apparently  analogous  to,  if  not  identical  with  that  on 
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which  St.  Cloud  is  situated,  though  at  the  latter  i>oint  it  is  ap- 
parently about  two  miles  in  width. 

Bed  gnmite  is  to  be  seen  near  the  railroad  bridge  over  the 
Sauk  river,  near  St.  Cloud.  On  crossing  the  river  the  grade  as- 
cends, apparently,  to  a  higher  flat  than  the  St.  Cloud  flat,  which 
likewise  consists  of  gravel — at  least  there  is  no  bluff  on  the  east 
side,  but  the  road  runs  from  the  plain  directly  on  to*  the  bridge 
which  is  about  fifteen  feet  above  the  water,  while  on  the  west 
side  it  enters  cuts  in  gravel  bluffs  about  fifteen  feet  higher  than 
the  grade.  With  some  undulations  this  gravelly  flat  continues 
to  St.  Joseph,  the  railroad  cuts  only  showing  gravel. 

West  from  St.  Joseph  the  surface  becomes  broken  and  rolling, 
yet  consists  of  gravel.  This  gravel,  however,  in  th^  distance  of 
about  a  mile  from  Watab  creek,  in  the  direction  of  the  railroad, 
gives  place  to  a  red  till,  even  morainic  till  on  the  east  side,  and 
then  also  on  the  west  Side.  This  is  the  condition  of  the  surface 
at  Collegeville.  This  red  till  becomes  yellowish,  verging  toward 
gray,  intereperaed  with  tamarack  swAmpa,  A^ared  till,  however, 
it  apparently  continues  to  Avon,  and  to  Albany,  but  with  vari- 
ations to  a  yellowish  color.  Just  west  of  Albany  a  characteris- 
tic gray  till  appears,  lying  over  the  red,  but  is  rather  pebbly 
instead  of  stony,  and  the  surface  becomes  smooth  or  gently  un- 
dulating, and  continues  so  to  Freeport.  At  Melrose  this  gray 
till  is  covered  by  a  loess  loam,  due  apparently,  to  the  former 
action  of  Sauk  river  in  the  valley  of  which  Melrose  is  situated. 
At  the  crossing  of  Sauk  river,  west  of  Melrose,  the  bluff  cut  con- 
sists of  gray  till,  15  feet. 

At  Sauk  Centre,  on  the  diorite  rock,  situated  about  half  a 
mile  southeast  from  the  railroad  station,  the  glaciation  runs  42^ 
east  of  south  (true  meridian). 

OrygtaUine  rocks  at  Sauk  Centre.  This  is  a  dark  speckled  rock 
consisting  almost  entirely  of  hornblende  and  feldspar,  the  rela- 
tions of  which  to  the  red  granite  lying  adjacent,  are  hid  by  drift. 
The  red  granite  is  about  20  feet  distant  (north)  from  the  dioryte. 
The  dioryte  resembles  that  at  ^Hhe  point,"  at  Little  Falls,  in 
having,  over  part  of  its  upper  surface,  where  planed  by  glacia- 
tion, the  alternating  lines  of  predominating  feldspar  with  pre- 
dominating hornblende,  causing  an  appearance  as  of  lamination, 
or  at  least  a  coarse  gneissic  structure.  Except  this,  and  some 
jointage  planes,  it  is  homogeneous  and  massive,  and  is  exposed 
over  an  area  of  about  a  square  lod.  At  several  places,  extend- 
ing for  forty  rods  further  southeast,  on  land  of  Mr.  Grates,  this 
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dioryte  Is  found  in  outcrop,  and  has  been  quarried.  It  is  here 
a  jointed,  angular,  firm  rock,  the  same  as  at  the  x>oint  on  Mr. 
Carl's  land,  described.  It  shows  milky -opaque  quartz,  visible  to 
the  unaided  eye,  though  no  quartz  can  be  thus  discerned  in  it  at 
Mr.  Carl' s.  It  disintegrates  more  rapidly  than  the  granite.  While 
it  appears,  in  bulk,  massive,  it  has  frequent  joints  running  in  all 
directions,  facilitating  the  rude  methods  of  quarrying  that  have 
been  pursued.  The  outward  aspect  of  the  general  surface  is 
much  like  that  of  some  disintegrated  portions  of  the  Duluth 
gabbro  range. 

The  adjacent  red  granite,  which  might  be  called  gneiss,  has 
about  ten  times  as  much  area  of  exposed  surface  as  the  forego- 
ing. It  encloses  bands  and  patches  of  mica  schist.  It  has  an 
abundance  of  evident  quartz,  and  some  of  the  orthoclase  crystals 
are  two  and  a  half  inches  in  diameter,  especially  when,  somewhat 
in  the  manner  of  veins,  the  red  granite  interpenetrates  and  cuts 
across,  the  schists.  Sometimes  it  runs  in  vanishing  narrow 
seams  coincident  with  the  schistose  direction,  and  sometimes  it 
cuts  boldly  across  it,  the  schists  then  having  apparently  an  angu- 
lar, fractured  termination.  This  mica  schist  is  firm,  quartzose, 
and  occasionally  green  as  if  with  epidote,  and  would,  in  many 
places,  properly  be  styled  a  gneiss.  Its  structure  runs  60°  east 
of  north  (true  mer.),  and  is  nearly  vertical,  but  in  some  cases  is 
at  a  small  angle  (two  or  three  degrees)  with  a  perpendicular,  the 
dip  being  toward  the  south.  At  another  .point  this  structure, 
which  stands  about  vertical,  runs  north,  88**  east  (true  mer.).  It 
is  here  disturbed  by  a  network  of  veins  of  the  red  granite,  and 
becomes  exceedingly  firm  and  dark  colored,  being  really  a  dark 
gneiss.  In  the  most  of  this  mica  schist  hornblende  is  more  abund- 
ant than  mica,  the  former  constituting  the  bulk  of  the  dark  in- 
gredient, and  the  latter  appearing  at  the  planes  of  easy  separa- 
tion. 


It  is  only  in  the  southern  part  of  this  red  granite  that  it  has 
any  involved  dark  schists  or  gneiss,  and  the  nearest  part  is 
twenty  feet  from  the  foregoing  dioryte.  If  there  be  a  superposi- 
tion, as  indicated  by  the  slope  of  the  upper  surfaces,  the  dioryte 
lies  under  the  granite.     (See  figure  I.) 


STATE  GEOLOGIST.  13 

No.  858.  Average  sample  of  the  red  granite. 

No.  859.  Average  sample  of  the  hard,  dark  schist^  or  gneiss. 

No.  860.  A  sample  of  the  schist  showing  considerable  mica. 

No.  861.  Average  sample  of  the  massive  dioryte. 

At  another  small  area  of  exposed  red  granite  about  thirty  rods 
farther  northwest,  the  enclosed  area  of  schist  strikes  east  and 
west,  and  dips  toward  the  sdath,  at  an  angle  of  about  15^  from 
a  perpendicular.  Here  also  the  general  slope  of  the  outcrop  is 
a  glaciated  dome  with  a  gentle  slope  toward  the  north-north- 
east, and  a  steep  one  west-sonthwest,  rising  about  two  and  a  half 
feet.  At  several  places  in  the  village,  and  especially  on  the  land 
of  Mr.  Carl,  the  rock  is  found  but  few  feet  under  the  surfoce. 

Mr.  Carl  sells  stone  at  one  dollar  per  cord,  and  lets  the  quarry 
to  parties  who  work  it.  They  sell  for  eight  or  ten  dollars  per 
cord. 

Flouring  miUs  at  Sauk  Centre.  The  McClure  Roller  MiUs  are 
owned  by  the  McClure  estate,  and  are  run  by  water  power  in 
Sauk  river.  The  fall  is  Hi  feet,  aided  by  a  dam  which  sets 
water  back  several  miles.  The  mills  have  two  Kindelberger 
wheels,  of  48  and  35  inches  diameter,  producing  respectively 
about  68  and  40  horse  power.  There  are  six  sets  of  corrugated 
(N'oye)  rollers,  and  three  sets  of  smooth  rojils,  with  two  stone 
bohrs  for  flour;  the  capacity  of  the  mills  being  175  barrels  in 
24  hours. 

Artificial  mounds,  Near  the  county  line  between  Stearns  and 
Pope  counties,  along  the  valley  of  Ashley  creek,  are  a  great 
many  artiflcial  mounds  of  earth.  They  are  on  the  north  side  of 
the  railroad  accompanying  a  marshy  tract.  The  railroad  passes 
up  an  old  valley  of  glacial  drainage,  abundantly  strewn  with 
gravel,  and  these  mounds  are  frequent  along  jthis  valley.  Near 
a  school  house  in  the  valley  granite  outcrops  are  visible.  This 
is  a  short  distance  east  of  WestxK>rt,  and  where  Ashley  creek 
receives  a  tributary  from  the  south.  There  is  another  more  re- 
markable mound  situated  at  the  point  where  the  railroad  passes 
between  lakes  Amelia  and  Turtle,  at  the  western  extremity  of 
the  gravel  ridge  on  which  the  railroad  runs  between  the  lakes; 
which  is  so  large  that  it  can  hardly  be  artificial.  Indeed  it  ap- 
X>ear8  more  like  a  flat-topped  remnant  of  an  old  terrace.  It  rises 
about  20  feet  above  the  lakes,  and  about  15  feet  above  the  rest  of 
thtt  country.  It  is  on  the  north  side  of  the  railroad,  and  about 
three-fourUis  of  a  mile  in  diameter. 

Twenty  or  more  other  artificial  mounds  are  on  the  land  of  Dan. 
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F.  Bartke,  S.  W.  i  sec.  2,  T.  125,  38,  a  short  distance  west  of 
Glen  wood.  One  in  this  vicinity  is  known  as  White  Bear  mound. 
This  rises  about  200  feet  above  the  lake,  but  is  situated  on  a  nat- 
ural conical  hill.  This  is  on  the  north  side  of  the  lake,  about 
three  miles  from  Olenwood.  Numerous  other  mounds  are  on 
the  low  land,  southwest  of  the  White  Bear  mound,  on  the  north 
side  of  Pelican  lake;  also  north  of  White  Bear  mound,  and  north- 
westerly, scattered  over  the  upland  prairie. 

Mtnnetcaska  lake.  This  lake,  according  to  statements  of  citi- 
zens of  Olenwood,  was  originally  designated  by  an  Indian  name, 
meaning  Dish  take,  because  of  its  being  in  a  low  basin.  After 
that,  when  the  chief.  White  Bear,  was  buried  in  a  high  hill  on 
the  north  shore,  it  was  called  White  Bear  lake.  After  a  time  it 
was  changed  to  lake  WhipplCj  from  bishop  Whipple,  of  Faribault, 
and  by  act  of  the  state  Legislature  of  1883  it  was  again  changed 
to  Minneioaska,  or  Oood-water.  It  is  said  to  be  85  feet  deep  in 
its  deepest  part,  and  averages  about  forty  feet,  and  there  is  no 
known  evidence  of  its  having  ever  stood  at  a  higher  level. 

This  lake  basin,  which  is  also  known,  facetiously,  as  the  ^^  Pope 
county  cellar,"  seems,  to  one  approaching  it  from  the  east  by  way 
of  the  St.  Paul,  Minneapolis  and  Manitoba  Railway,  as  he  first 
views  it  from  the  railroad  station,  like  some  grand  excavation 
in  the  rocky  formation  of  the  country.  The  smooth,  high  prairie, 
which,  as  a  gravel-strewn  pl|un,  extends  monotonously  north- 
eastward from  the  east  end  of  the  lake,  breaks  off  rather  suddenly 
toward  the  west  in  a  remarkable  depression  of  about  240  feet, 
and  in  this  depression  the  expanse  of  the  lake  appears.  There 
has  been  discovered,  however,  no  rock  bed  in  any  of  its  blufib, 
which  consist,  everywhere,  of  drift  materials  only. 

A  limestone  mass^  lying  among  the  drift  hills  N.  E.  i  sec.  18, 
T.  126,  37,  owned  by  Mrs.  Sarah  Peterson,  in  the  upper  part  of 
the  bluffe'that  enclose  the  lake,  was  suspected  to  be  an  outcrop 
of  the  native  beds,  and  was  so  reputed.  It  was  carefully  ex- 
amined. Its  strata  are  nearly  horizontal  dipping  N.  W.  about 
2  degrees,  and  on  excavation  in  front  it  maintains  a  perpendic- 
ular face  as  far  as  dug,  developing  a  thickness  of  at  least  5}  feet. 
With  a  probe  it  was  found  to  run  under  the  soil,  southward, 
about  9  feet.,  but  beyond  that  the  probe  passes  too  deep  without 
striking  it  to  allow  of  its  being  continuous  in  sUu.  On  lower  ground, 
in  the  vicinity  of  this  limestone  mass,  are  several  large  boulders 
of  coarse,  red  granite,  some  being  ten  feet  in  diameter.  About 
the  shores  of  the  lake  are  occasionally  found  bits  of  Cretaceous 
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lignite.  It  was  stated  that  one  man  found  a  piece  as  large  as  he 
could  carry.  It  seems  to  come  from  below  the  water,  since  it  is 
said  to  appear  after  heavy  storms. 

The  drift  bluffs  at  the  east  end  of  the  lake,  have  an  average 
hight,  as  measured  by  aneroid,  of  248  feet  above  the  level  of  the 
lake,  but  some  of  the  hills  a^acent  rise  about  25  feet  higher. 
These  hills,  and  the  general  flat  surface  extending  northeast- 
wardly, are  composed  sui>erficially,  and  largely  of  gravel  and 
sand.  The  effect  of  winds  and  storms  on  this  deposit  has  been 
to  uncover  and  make  superficial  numerous  transx>orted  boulders, 
especially  throughout  that  part  which  has  a  broken  contour. 
Thus  the  apparent  abundance  of  boulders,  large  as  it  is  in  the 
original,  in  comparison  with  that  of  boulders  in  ordinary  till,  is 
superficially  much  increased.  They  are  innumerable,  some  of 
them  being  two  or  three  feet  in  diameter.  In  some  places  they 
literally  cover  the  surfe^ce  with  a  continuous  pavement.  These 
blufb  api>ear  rough  and  hilly  just  at  the  lake,  and  between  the 
station  and  the  lake.  From  their  summits  the  prairie  level, 
flat  or  moderately  undulating,  is  maintained  eastward;  but 
toward  the  northwest  the  surfa^^e  is  rough  and  stony,  exhibiting 
the  characters  of  a  glacial  moraine,  extending  to  the  south  of  lake 
Beno. 

Below  this  covering  of  gray  gravel,  which  seems  to  be  50  to  75 
feet  thick,  these  blufb  are  composed  of  gray  till.  This  is  evinced 
by  the  comi>osition  of  exposed  cuts  and  slides  in  the  frequent 
ravines.  This  underlying  till  sheds  the  water  that  penetrates 
downward  in  the  gravel,  causing  numerous  springs  which  are 
found  at  about  the  same  horizon  in  the  bluffe,  all  about  the  east 
end  of  the  lake.  The  spring  waters  gather  into  little  creeks,  and 
one  of  these  was  caused  to  run  a  small  flouring  mill  till  a  few 
years  ago.  The  village  of  Olenwood  is  supplied  with  excellent 
water  by  a  pipe  running  beneath  the  surface  of  the  grouhd  from  an 
artificiaJ  reservoir  in  which  several  of  these  springs  are  concen- 
trated, one  hundred  and  forty  feet  above  the  village.  The  re- 
sultant pressure  is  sufficient  to  throw  a  stream  from  the  hydrants 
in  the  streets,  over  any  of  the  houses  of  the  village. 

The  high  blufb  which  appear  at  the  east  end  of  the  lake  are 
not  so  conspicuous  further  west.  They  insensibly  diminish,  and 
descend  finally  to  the  '' outlet,"  where  the  general  level  is  but  a 
few  feet  higher  than  the  lake  itself.  In  the  same  manner  the 
south  shore  descends  toward  the  west. 

Between  the  tops  of  the  hills,  at  the  railroad  station,  and  the 
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undulating  or  rolling  surfia>ce  on  which  Glenwood  village  is  situ- 
ated, a  distance  of  about  a  mile,  are  curious  knolls,  more  or  less 
elongated,  of  gray,  or  yellow,  till,  rising  in  the  midst  of  a  gen- 
eral till  area.  The  general  contour  of  the  bluff  at  the  east  end 
of  this  lake  is  shown  by  figure  2. 

Fig.  2, 
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ExploMoltUm  of  Figure  2. 

1.  Gray  gravel  and  sand,  with  many  Btones  and  boulders. 

2.  TeUow  tin,  with  few  stones  and  boulders. 

3.  Place  of  Glenwood  village. 

4.  Place  of  Glenwood  station. 

T?ie  moraine  which  passes  along  the  east  end  of  lake  Minne- 
waska  is  from  one-half  to  three-quarter  mile  distant  from  the 
lake,  and  extends  N.  W.  from  Glenwood.  It  is  characterized,  at 
one  and  two  miles  north  of  the  station,  by  more  numerous  gran- 
ite boulders,  strewn  over  the  tops  of  the  knolls,  among  them 
being  some  of  limestone.  The  country  three  miles  northwest  is 
rough,  even  very  rough,  some  of  the  hillocks  rising  100  feet 
higher  than  the  station.  Lake  Beno  is  said  to  be  forty  feet  higher 
than  the  railroad  station  at  Glenwood.  East  from  the  station 
the  surface  becomes  smooth,  but  shows  a  very  slight  eastward 
decline,  for  at  least  a  distance  of  about  two  miles.  From  Glen- 
wood the  line  seems  to  pass  more  southerly,  into  Barsness. 

Springs,  Allusion  has  already  been  made  to  the  singular  and 
persistent,  spring-course  along  these  bluflb,  reminding  the  be- 
holder of  the  similar  effect  of  the  green  shales  of  the  Trenton  in 
Fillmore  and  other  counties  in  forming  a  line  of  springs  near 
the  tops  of  the  St.  Peter  blufb  in  those  counties.*  These  springs 
afford  a  strongly  calcareous  water,  and  in  favorable  positions  de- 
posit a  copious  sediment  of  tufa.  Such  deposits  are  found  on 
S.  W.  i  sec.  2,  T.  126,  38,  on  the  land  of  Daniel  F.  Bartke,  and 
on  that  of  Stillman  Ayers.  It  is  here  deposited  on  growing  moss 
and  leaves,  and  lies  at  100  to  150  feet  above  the  lake.  The  water 
is  shed  by  the  underlying  clayey  till.    In  similar  circumstances 

«FlniU  nptvti,  vol.  !« p.  274. 
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are  found  local  beds  of  peat,  maintained  on  the  face  of  the  bluff 
below  sucli  springs.  Some  of  the  water,  on  flowing  again  through 
tlie  bog  becomes  sulphuretted,  and  similar  to  that  of  Mr.  Bryan 
near  Minnesota  City,  in  Winona  county. 

Anotlier  source  of  springs,  apparently  below  the  clay,  gives 
elialybeate  water.  This  source  gives  origin  to  the  springs  that 
issue  at  much  lower  levels  along  some  of  the  larger  creeks  that 
cut  the  bluffs  in  the  same  vicinity.  They  are  distinct  from  the 
lime-depositing  springs. 

Brick  are  made  at  Glen  wood  by  John  Alton.  They  are  of  a 
light  red,  or  yellow-red  color,  and  sell  for  ten  dollars  per  thou- 
sand. Mr.  Aiton  also  burns  quicklime,  from  boulders  gathered 
on  the  surface. 

Mills.  There  are  three  mills  on  the  Chippewa  that  serve  the 
fiftrmers  of  southeastern  Pope  county,  viz.:  Swift  Falls  mill, 
Marine  mill  and  West's  mill.  The  first  is  a  roller  mill,  but  the 
others  are  stone  mills,  with  three  run  in  each. 

Trees.  The  native  trees  of  southern  Pope  county  are  as  fol- 
lows :  Bur  oak,  bass,  elm,  ironwood,  aspen,  white  ash,  plum, 
box-elder,  willow,  sugar  maple,  balm  of  Gilead  (in  Langhei), 
black  ash,  juneberry,  red  elm,  cottonwood,  black  cherry,  hack- 
berry — no  black  oak,  nor  white  oak. 

The  Blue  Mounds,  a  remarkable  ridge  of  drift  materials  run- 
ning through  the  southern  portions  of  Blue  i\Iounds  and  Barsness 
townships,  a  portion  of  which  is  illustrated  by  the  accompanying 
sketch-map  (Fig.  3)  has  been  described  bv  Mr.  Vpham  in  the 
eighth  annual  report.*      This  ridge,  where  sketched,  consists 
essentially  of  the  coarser  drift  materials,  gravel  and  sand  pre- 
dominating, overstrewn  and  intermingled  with  boulders.     The 
pebbles  are  some  of  them  from  the  Cupriferous,  such  as  dark 
amygdaloids,   melaphyr,    epidote    and   quartz,   and   numerous 
greenstones.     But  the  most  of  the  larger  stones  are  granite  and 
hornblendic  schists,  with  Winnipeg  limestone.     The  bulk  of  the 
entire  range  seems  to  be  gravel  and  sand,  as  evinced  by  the  great 
depth  of  some  of  the  depressions  which  only  rarely  contain  any 
water  and  by  little  cuts  along  the  roadside.     It  is  a  distinct,  and 
almost  a  simple,  range.     Along  its  north  side  in  the  valley  of 
Signalnes  creek  it  is  flanked  by  a  subordinate  parallel  range  ris- 
ing about  half  as  high  as  the  main  range.     This  range  is  also 
composed  of  gravel  and  sand.      It  is  interrupted,  sometimes 


^  Eight  report,  p.  78. 
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double,  and  presents  all  the  characters  of  a  glacial  kame.  It  runs 
into  and  blends  with  the  main  range  on  the  town  line  of  Bars- 
ness,  where  it  seems  to  contribute  its  contents  to  that  range,  caus- 
ing the  highest  point  in  the  whole  series,  so  far  as  seen,  in  this 
vicinity.     Toward  the  west  the  Blue  Mounds  are  lost  in  crossing 


Fig.S. 


the  valley  of  Outlet  creek,  or  the  valley  which  Signalnes  creek 
occupies,  for  Outlet  creek  comes  through  drift,  and  has  approxi- 
mate bluflfs  till  it  enters  the  Signalnes  valley. 

On  each  side  of  the  Blue  Mounds  range  is  a  distinct  valley, 
that  on  the  north  side  being  bounded  abruptly  on  the  north 
by  a  bench  or  bluflf  of  till,  rising  from  75  to  a  100  feet. 
That  on  the  south  is  also  bounded  on  the  south  by  an  undu- 
lating ascent  of  gray  till,  which,  within  a  quarter  of  a  mile, 
reaches  the  height  of  50  to  75  feet  above  the  valley.  The 
northern  valley  is  occupied  by  Signalnes  creek,  but  the 
southern  valley  has  no  distinct  line  of  superficial  drainage  except 
at  its  western  termination  where,  through  section  28,  a  little 
creek  is  formed  which  works  westwardly  toward  lake  Emily. 
The  ridge  itself,  where  crossed  by  the  highway  in  section  23,  is 
not  more  that  80  rods  across,  and  its  hight  is  about  200  feet. 
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Toward  the  south  farther  the  till  surface  continues  to  rise,  and 
becomes  approximately  flat  or  smoothly  undulating,  within  a 
mile.  In  section  1,  Langhei,  next  the  Boiling  Fork  township 
line,  the  elevation  is  1,347  feet,  as  determined  by  aneroid  under 
favorable  circumstances,  the  connection  being  made  with  Benson 
station  which  is  1,042  feet  above  mean  tide. 

Prom  the  high  land  in  Langhei  the  "blue  mounds"  appear 
lower  than  the  moraine  at  Glenwood,  and  with  a  glass  the  former 
can  be  seen  running  along  eastward  into  Barsness  as  an  isolated 
single  ridge,  the  distant  moraine  being  seen  over  it. 

According  to  Mr.  O.  Thasaldson  the  Blue  Mounds  consist  en- 
tirely of  sand  at  the  point  where  the  highway  from  Glenwood  to 
Benson  crosses  them,  which  is  about  three  miles  east  of  the  point 
above  described.  The  same  was  stated  by  Mr.  Signalnes.  Mr. 
Upham  also  describes  mount  Tom,  in  Colfax,  Kandiyohi  county, 
as  composed  of  coarse  drift  materials,  largely  gravel  and  sand, 
this  hill  being  in  the  supposed  eastward  extension  of  the  "blue 
mounds." 

As  to  the  origin  and  nature  of  this  ridge  of  gravel  and  sand,  it 
presents  all  the  characters  of  a  glacial  kame;  but  its  gigantic 
proportions,  if  of  that  nature,  would  make  it  rank  among  the 
largest  ever  described  in  this  country,  since,  according  to  Mr. 
Upham,  it  can  be  traced  distinctly  for  a  distance  of  about  forty 
miles.  Mr.  Upham  has,  besides,  regarded  it  rather  as  a  terminal 
moraine,  produced  by  ice  moving  in  a  northeasterly  direction. 
While  it  seems  necessary  to  give  this  ridge  further  examination, 
with  special  reference  to  the  nature  of  its  contents,  its  actual 
width,  continuity  and  location,  before  its  origin  can  be  considered 
understood,  there  are  some  surrounding  facts,  and  theoretical 
considerations,  which  indicate  strongly  that  this  range  of  drift 
hills  is  more  of  the  nature  of  a  kame,  due  to  the  action  of  an 
immense  glacial  river,  in  glacial  times,  than  of  that  of  a  terminal 
moraine  formed  by  glacier  ice.  The  same  facts  and  considera- 
tions would  also  indicate  that  the  "Dovre  moraine,"  in  Kandi- 
yohi county,  is  another  great  kame  of  gravel  and  sand. 

The  flat  country  at  Benson,  which  is  sandy  and  rather  poor  for 
wheat,  extends  several  miles  in  width  east  and  west.  It  is  due 
to  the  former  action  of  the  Chippewa  river,  which  now  runs  but 
little  below  the  general  level,  and  which  formerly  must  have 
spread  widely  over  the  country,  spreading  sand  and  sandy  clay. 
This  sandy  loam  is  twenty-two  feet  thick  at  Benson.  All  wells 
get  water  at  the  bottom  of  it,  on  the  clay. 
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(6)  Notes  of  a  trip  across  the  Mesabi  range  to  Vermilion  lake. 

This  excursion  was  made  for  the  purpose  of  obtainiug  samples 
of  the  Vermilion  ore,  for  exhibition  at  the  World's  Industrial 
and  Cotton  Centennial  Exposition,  at  New  Orleans.  A  few  ob- 
servations of  geological  interest  were  also  made. 

Bnrfa/ce  features.  First  —  There  are  two  belts  of  morainic  ac- 
cumulations noticeable  between  the  lake  Superior  shore  and  Ver- 
milion lake.  One  is  south  of  the  crossing  of  the  Cloquet  river, 
about  twenty  miles  from  Two  Harbors  (Agate  bay,  of  the  pre- 
vious reports);  the  second  is  from  two  to  five  miles  north  of  the 
crossing  of  the  St.  Louis  river.  This  is  remarkable,  not  tor  the 
hight  of  the  hills  of  which  it  is  composed,  as  they  are  from  ten 
to  thirty  feet  high;  but  for  their  composition  and  their  abrupt, 
and  marked,  and  distinct  outlines.  These  hills  and  ridges  are 
short  and  sharp,  and  appear  to  consist  very  largely  of  boulders 
of  gray  gabbro,  the  till  being  gray  and  stony.  On  the  north  side 
of  the  former  of  these  moraines,  on  bothsidesofthe  Cloquet  river, 
the  surface  is  smooth,  and  consists  of  gravel  and  sand,  clothed 
with  Banks'  pine.  These  flate  extend  to  theWisacode,  but  they 
l)ecome  swampy.  After  passing  the  Wisacode  are  seen  occasional 
low  ridges  and  knolls  with  white  pine  and  birch,  but  cedar  and 
tamarack  elsewhere  prevail,  with  extensive  peat  bogs.  At  the 
•crossing  of  the  St.  Louis  there  is  no  deep  valley,  only  a  shallow 
one  on  drift  and  boulders,  eight  or  ten  feet  deep.  Timber  mainly 
spruce  and  tamarack,  even  on  the  higher  portions.  Soil  good, 
loamy,  rather  darker  than  the  till  below,  but  showing  no  black 
loam  like  that  on  the  prairies.  The  soil  at  the  moraine  a  few 
miles  north  of  the  St.  Louis  crossing,  what  there  is  of  it,  is  very 
good,  the  subsoil  being  gray  till;  but  largely  made  up  of  boul- 
ders. White  pine  abundant.  After  passing  the  sharp  ridges 
of  this  second  moraine  the  country  seems  to  become  converted  to 
a  vast  *' muskeg,"  or  peat  bog,  with  similar  low  boulder-knolls 
occasionally  seen.  These  muskegs  seem  to  lie  on  the  summit  of 
the  great  gabbro  range  from  Duluth,  and  extend  over  a  width  of 
six  to  ten  miles  at  least  from  the  moraine  mentioned  a  few  miles 
north  of  the  St.  Louis  river,  to  and  beyond  the  Partridge  river, 
which  is  nothing  more  than  a  general  ditch  in  the  great  muskeg. 
Korth  from  Okwanim,  and  particularly  at  a  point  about  eight 
miles  south  of  the  crossing  of  the  Embaritus,  the  surface  is 
gravel-  strewn,  and  smooth  to  undulating.  This  gravel  consists 
almost  wholly  of  shingle  from  the  quartzites  and  slates  of  the 
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Animikie  gronp.  At  the  crossing  of  the  Embarras  the  country 
is  swampy,  but  hns  a  good  soil  and  is  habitable  and  arable  on 
both  sides  of  the  river. 

Second —  A  common  feature  of  the  drifb,  seen  in  the  cats  along 
the  railroad,  is  represented  by  the  following  figure — Fig.  4.  The 
npper  portion  of  the  drift,  for  a  thickness  of  fourtosixfeet,  con- 
sists of  pebbly  till,  but  little  stony  (1),  and  the  underlying  till 
(2)  is  very  stony,  large  boulders  appearing  all  over  the  surface 
of  the  cuts.  The  upper  deposit  is  of  nearly  the  same  color  as  the 
lower.  The  till  in  general,  while  of  a  reddish  cast,  has  also  a 
tendency  to  gray  in  deep  cuts,  and  to  a  darker,  more  umber- 
like red  in  the  upper  deposit. 


Third — There  are  two  rock  ranges,  or  Mesabis,  passed  by  the 
railroad  between  Two  Harbom  and  Vermilion  lake,  and  the  name 
"Mesabi"  has  been  applied  to  each  of  them,  without  distinction. 
The  more  southern  one  is  that  formed  by  the  gabbro  belt  run- 
ning from  Dnlnth  northeastwardly  to  the  international  boundary, 
passing  south  of  Oundint  and  Mountain  lakes,  and  constituting 
the  actual  water-divide  between  North  and  South  lakes  on  the 
international  boundary.  This  includes  the  high  land  of  the 
"Mesabi  iron  ranges,"  as  well  as  the  iron  locations  at  Mayhew 
lake  north  of  Grand  Marais.  It  is  that  which  which  has  been 
most  frequently  mentioned  as  "  the  Mesabi,"  especially  along  its 
eastern  extension  where  it  is  more  distinct  and  abrupt,  particu- 
larly from  the  noi-th,  than  it  is  further  west.  This  range  of  high 
land  always  appears  as  a  range,  from  the  north,  and  it  operates 
more  powerfully  to  control  the  drainage  of  the  northeastern  part 
of  the  state  than  the  other  Mesabi,  lying  further  north.    It  is, 


22  THIKTEENTH  ANNUAI.  EEPOHT. 

iLovever,  broad  as  well  as  high,  and  holds  od  ite  Bammit  some  of 
the  largest  lakes  of  this  part  of  the  state,  Bmle  lake  being  one. 
It  is  characterized  by  bare  rock,  alternating  with  peat  bogs,  and 
muskegs  with  scattered  and  stunted  spmces.  This  range  should 
continue  to  be  known  as  the  Mesabi.  Its  width  is  sometimes  fif- 
teen miles,  but  geoeriilly  from  four  to  fix;  and  in  most  places, 
especially  north  from  Grand  Marais,  and  south  from  Ogishke 
Muncie  lake,  its  rounded  low  crest  is  distinct,  and  narrowed  to 
less  than  a  mile.  The  Duluth  &  Iron  Range  railroad  crosses  this 
belt  of  gabbro,  as  shown  by  outcrops  of  the  rock,  between  the  St. 
Louis  river  crossing  and  the  station  of  Okwanim.  It  is  also 
likely  that  the  gabbro  rock  extends  further  south,  though  en- 
tirely hid  by  drill  materials. 

The  other  range  which  has  been  named  Mesabi  consists  of  gray 
granite,  or  syenite,  and  it  is  known  also  as  the  Giant's  Range.  It 
runs  along  parallel  with  the  former,  distant  from  it  from  five  to 
fifteen  miles.  It  is  a  distinct,  narrow  ridge  rising  about  200  feet 
above  the  average  level  on  either  side.  It  is  intersected  at  sev- 
eral places  by  streams.  It  is  crossed  by  the  railroad  about  four 
miles  north  of  Okwanim,  and  is  less  than  a  mile  in  width,  though 
granite  outcrops  (red  granite)  may  be  seen  at  a  distance  of  two 
miles  still  further  north.  This  range,  with  more  or  less  distinct- 
ness, continues  northeastward  to  the  international  boundary 
which  it  crosses  north  of  Onufiint  lake.  It  is  much  less  imi>or- 
tant  as  a  topographic  feature,  and  less  persistent  in  its  charac- 
ters as  a  range,  than  the  gabbro  Mo-sabi  and  it  should  not  be 
confounded  with  it  in  future  use  of  the  term  Mesabi.  The  survey 
reports  will  refer  to  this  as  the  Giant's  Kange,  by  which  name  it 
is  also  known  in  the  reports  of  the  Canadian  survey,  on  the 
north  side  of  the  international  boundajy. 

The  stratigraphy  of  the  crystalline  roekn  in  the  district  of  north- 
eastern Minnesota,  so  far  as  it  is  inrticatiHl  by  observations  of 
this  I'econnaisaance,  is  generalized  by  the  following  diagram. 
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In  paflsing  upward  from  Two  Harbors  there  are  very  few  ex- 
posures, the  only  ones  seen  between  the  station  and  the  crossing 
of  the  St.  Louis  river  being  within  a  few  miles  of  the  lake  shore 
and  consisting  of  the  ordinary  greenish  "trap"  of  the  Cuprifer- 
ous.   Soon  after  crossing  the  St.  Louis  river  there  are  outcrops 
of  massive,  gray  gabbro,  the  same  as  at  Bice's  point,  near  Du- 
luth,  and  these  continue  to,  and  perhaps  a  little  distance  north 
of,  the  station  called  Okwanim.    Thence  northward  the  surface 
slopes  northward  and  is  strewn  with  debris  of  slate,  undistin- 
guishable  from  the  slates  that  have  been  described  along  the  in- 
ternational boundary,  and  called  Animikie  slates;  but  there  is 
but  one  place  along  the  railroad  at  which  there  is  any  exposure 
of  rock.    This  is  at  the  *'red  pan  cut,"  about  two  miles  north  of 
Okwanim,  where  a  very  red  and  irony  outcrop  appears  extend- 
ing only  about  20  feet.    The  opportunity  for  examination  was 
not  sufficient  to  determine  the  nature  of  this  rock,  but  the  as- 
pect and  topography,  as  well  as  the  geographic  position,  are 
sufficient  to  indicate  the  horizon  of  the  iron  bearing  beds  of  the 
Mesabi  range  proper,  as  described  in  the  report  for  1880,  or  the 
base  of  the  Animikie  group.     The  gravel  which  is  strewn  over 
the  country  along  here  has  a  considerable  quantity  of  jasper  and 
quartzyte,  often  nearly  black.    It  continues  to  the  granitic  range 
already  referred  to  as  the  Oiant's  range.    This  rock  is  massive 
and  rises  from  75  to  100  feet  higher  than  the  grade.  The  aneroid 
showed  the  station  at  the  summit,  as  the  road  passes  over  the 
range,  to  be  155  feet  higher  than  the  station  at  the  mines  at 
Tower.     The  gray  syenite  composing  the  Giant's  Bange  is  re- 
placed by  red  at  a  few  cuts  by  the  railroad  on  the  north  side  of 
the  range,  extending  for  a  distance  of  two  miles,  at  least.     For 
some  distance  further  north,  and  until  after  Crossing  the  Embar- 
ras  river,  no  rock  appears,  but  at  a  distance  of  about  12  miles 
from  the  station  at  the  mines  at  Tower  is  an  exposure  of  a  pur- 
plish, aphanitic,  hard  rock,  showing  a  sedimentary  structure 
that  dips  toward  the  north  about  75  degrees.     The  same  direc- 
tion of  dip  continues  at  all  exposures  from  there  to  Vermilion 
lake,  so  far  as  observed.    The  rock  itself  is  greenish,  massive, 
magnesian,  or  greenish  slaty,  and  schistose,  some  of  it  being  like 
the  rock  of  the  ridges  between  the  Northern  Pacific  Junction 
and  Knife  MIb.    The  following  diagram  is  not  only  based  on 
thew  observations,  but  expresses  in  general  the  whole  that  is 
known  of  the  rocky  structure  at  any  point  going  northward  from 
Lake  Superior. 
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At  the  mines  of  the  Minnesota  Iron  Company  the  rock  consists 
largely  of  jasper  and  a  magnesian  schist,  dipping  north  at  an 
angle  of  85° — 88°.  This  magnesian  rock  is  ordinarily  green, 
but  in  the  vicinity  of  the  mines  it  becomes  more  and  more  ferru- 
ginons  and  apparently  is  changed  to  iron  ore — a  soft  red  hem- 
atite. At  the  same  time  there  are  conglomeratic  portions,  as 
well  as  arenaceous.  These  latter  are  more  abundant  on  the  slope 
to  Vermillion  lake,  north  of  the  mines.  The  ore  consists,  in 
general,  of  hematite,  but  there  are  also  small  amounts  of  non- 
titaniferous  magnetite,  and  small  crystals  of  goethite. 

Stratigraphic  position  of  the  iron  ores  of  northern  Minnesota, 
There  seem  to  be  three  horizons  in  the  strata  that,  in  northeastern 
Minnesota,  have  attracted  attention  for  their  iron  bearing  quality. 

Mrst  —  The  titanic  iron  of  the  gabbro  belt.  This  includes  the 
iron  ore  of  the  Mayhew  location  north  of  Grand  Marais,  the  so- 
called  iron  ore  of  Duluth  and  Herman,  and  the  iron  ore  that  has 
been  reported  on  Poplar  river.  This  furnishes  the  iron  sand  of 
the  lake  Superior  beach.  This  horizon  of  iron  ore  seems  to  have 
no  parallels,  so  far  as  reported,  in  Michigan  and  Wisconsin. 

Second  —  The  iron  ore  of  the  Mesabi  range.  This  is  hard 
hematite  and  non-titaniferous  magnetite.  It  is  that  examined  in 
towns.  59.14,  and  60.14,  and  is  presumably  the  cause  of  the  iron 
ore  signs  in  that  tract  of  country  between  Okwanim  and  the 
Giant's  range.  It  is  in  the  horizon  of  the  Animikie  slates,  and 
near  the  bottom  of  the  same,  and  the  probable  parallel  of  the 
Commonwealth  mines  in  "Wisconsin,  without  any  known  equiva- 
lants  in  Michigan. 

Third  —  The  hematite  of  the  Vermilion  mines  at  Vermilion 
lake.  This  is  on  the  north  side  of  the  granite  belt,  and  in  rocks 
dipping  north,  the  other  two  horizons  being  on  the  south  side, 
in  rocks  dipping  south.  This  iron  horizon  is  lower,  in  the  strata, 
than  either  of  the  others,  and  seems  to  be  on  the  horizon  of  the 
Marquette  and  Menominee  iron  ores,  as  is  also  indicated  by  the 
associated  quartzytes,  jaspers,  and  conglomerates. 
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THE  VERMILION  IRON  ORES. 


The  year  1884  having  witnessed  the  opening  of  the  first  active 
mining  in  the  state,  its  bearing  upon  the  future  of  this  industry, 
and.  its  importance  as  a  matter  of  history,  both  demand  of  the 
survey  a  presentation  of  the  whole  matter  as  full  and  explicit  as 
the  present  opportunity  may  afford.  The  following  facts  have 
been  obtained  mainly  of  the  officers  of  the  company,  and  can  be 
accepted  as  a  faithful  statement  of  the  present  condition  and 
extent  of  this  important  new  industry. 

In  every  instance  where  the  ore  was  tried  by  actual  furnace 
tests,  it  has  proved  its  superior  quality.  The  company  are  min- 
ing at  the  rate  of  16,000  tons  per  month,  employing  at  the  mines 
400  men,  but  could  easily  increase  their  product  to  25,000  or 
30,000  tons  per  month. 

The  buildings,  machinery  and  plant  at  the  mines  involved  an 
outlay  of  fully  |i300,000,  and  the  ore  docks  at  Two  Harbors  fully 
^200,000  more.  The  whole  amount  expended,  including  the 
building  and  equipment  of  the  Duluth  and  Iron  Range  railroad 
(sixty -eight  miles,  from  Two  Harbors  to  Tower),  by  the  Minne- 
sota Iron  Ck>mpany  in  this  enterprise  is  over  $2,500,000. 

The  Vermilion  lake  iron  district,  of  which  the  Minnesota  Iron 
Company  are  proprietors,  lies  in  the  south  half  of  township  62 
north,  in  range  15  west,  in  St.  Louis  county,  Minnesota.  The 
greater  portion  of  the  northern  half  of  the  township  is  occu- 
pied by  lake  Vermilion. 

The  whole  of  that  portion  of  the  township  which  lies  south  of 
lake  Vermilion  belongs  to  the  Minnesota  Iron  Company,  except- 
ing section  36,  which  is  a  school  section.    This  section  is  in  the 
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sontheastern  corner  of  the  township,  and  is  not  known  to  con- 
tain any  iron. 

The  shipping  port  on  lake  Superior  for  the  ores  of  this  district 
is  Two  Harbors,  formerly  known  as  Agate  and  Burlington  bays 
(25  miles  northeast  of  Duluth),  which  atfords  anusnal  natural 
advantages  for  the  erection  of  ore  piers  and  for  safety  and  con- 
venience of  vessels  of  the  largest  class.  The  surveyed  line  of 
the  Duluth  &  Iron  Bange  railroad,  between  the  town  of  Tower, 
at  Vermilion  lake,  and  Two  Harbors,  is  72  miles  in  length,  with 
easy  grades  and  curves,  and  offering  no  unusual  difficulties  of 
construction.  The  building  of  this  line  was  done  under  contract 
by  John  S.  Wolf  &  Co.,  Ottumwa,  la.,  well  known  and  energetic 
railroad  builders.  The  line  was  ready  for  the  transportation  of 
ore  by  Aug.  1,  1884.  This  line  will  be  at  once  extended  to 
Duluth,  and  there  placed  in  connection  with  the  railroad  system 
of  the  United  States.  The  Duluth  &  Iron  Bange  Bailroad  com- 
pany have  also  built  ore  piers  and  made  the  harbor  improve- 
ments at  Two  Harbors  under  the  supervision  of  Mr.  George  H. 
White  who  built  the  ore  piers  at  Escanaba.  These  piers  are  five 
feet  higHer  than  those  at  Escanaba  and  seven  feet  higher  than 
those  at  Marquette,  thus  affording  the  best  possible  facilities  for 
loading  the  largest  vessels  in  the  trade. 

A  general  similarity  may  be  observed  between  the  Vermilion 
lake  iron  district,  in  township  62,  range  15,  and  the  district  in 
the  now  celebrated  township  47,  range  27,  in  Marquette  county, 
Michigan,  which  includes  the  well  known  Jackson,  Cleveland, 
Lake  Superior,  New  York,  and  Barnum  mines,  besides  many 
others  of  less  notoriety.     • 

The  Vermilion  lake  deposits,  however,  appear  to  be  much 
larger,  as  far  as  first-class  ore  is  concerned,  than  the  mines  in 
township  47,  range  27,  in  Marquette  county.  The  district  has 
been  examined  by  persons  who  were  familiar  with  all  the  mines 
of  Marquette  county  in  their  earliest  stages,  among  others,  Hon. 
Edward  Breitung  and  Mr.  Samuel  P.  Ely,  who  are  among  the 
pioneers  of  the  Marquette  district,  and  Mr.  John  N.  Armstrong, 
the  veteran  Marquette  and  Menomonee  range  explorer.  In 
their  opinion  the  quantity  of  first-class  ore  now  exposed  at  Ver- 
million lake  exceeds  what  was  exposed  of  that  grade  of  ore  at 
the  same  stage  of  development  in  all  the  mines  of  Marquette 
county.  It  is  reasonably  probable  that  the  mines  in  township 
62,  range  15,  will,  in  the  natural  order  of  their  development, 
alter  a  reasonable  time,  yield  sa  much  of  the  highest  grade  ore 
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as  the  mines  of  township  47,  range  27,  in  Marqaette  connty, 
with  the  Hamboldt,  Champion,  Michigamme,  and  Republic 
ranges  added. 

A  brief  account  of  the  results  of  the  company's  explorations 
thus  far  will  substantiate  this  statement;  although  these  explo- 
rations, by  reason  of  the  shortness  of  the  time  which  has  elapsed 
since  the  discovery  of  the  deposits  and  the  difficulty  of  getting 
in  supplies  in  advance  of  roads  or  settlements,  have  necessaiily 
been  partial  and  imperfect.  The  most  striking  and  natural 
exposures  only  have  thus  far  been  named  and  examined,  which 
will  be  described  in  the  order  of  their  occurrence,  beginning  at 
the  most  eastern. 

The  Stuntz  mine,  in  the  northeast  quarter  of  the  southeast 
quarter  of  section  27,  township  62,  range  15,  lies  on  the  north 
side  of  a  valley  between  the  north  and  south  ranges.  By  mak- 
ing a  rock  cutting  of  about  75  feet,  which  would  be  principally 
through  the  slates  which  adjoin  the  ore  on  the  south  side,  a  face 
of  75  feet  could  be  obtained  for  the  commencement  of  mining 
operations.  The  surface  stripping  shows  a  with  of  about  26 
feet  of  ore  for  about  400  feet  in  length.  The  stripping  westward 
was  stopped  by  a  spring  hole  and  wet  ground;  there  was,  how- 
ever, no  reason  to  suppose  that  the  ore  terminated  at  that  point; 
on  the  contrary  there  is  a  reasonable  probability  of  its  continu- 
ance westward.  The  ore  is  a  coarse-grained  red  specular  ore 
with  a  good  lustre,  much  resembling  the  bright  Republic  ore  of 
Marquette  county.  The  belt  is  almost  entirely  pure,  needing 
very  little  assorting. 

The  Stone  mine,  about  an  eighth  of  a  mile  west  of  the  Stuntz, 
has  an  elevation  of  25  feet  above  it.  At  the  most  eastern  end  is 
exposed  a  narrow  belt  of  slate  ore  of  excellent  quality,  which 
appears  to  be  a  lens  lying  in  front,  or  south,  of  the  main  deposit. 
The  main  deposit  is  a  very  large  one,  of  a  close  grained  red 
specular  ore  of  great  purity,  much  resembling  some  of  the  best 
ores  in  the  lake  Superior  mine  in  Marquette  county.  At  the 
eastern  end,  so  far  as  now  developed,  it  is  about  50  feet  in  width, 
gradually  increasing,  for  300  feet  westward,  to  62  feet  in  width 
and  maintaining  a  width  of  46  feet  at  700  feet  westward. 

This  body  of  ore,  at  its  present  stage  of  surface  developement, 
in  respect  to  the  combination  of  size,  continuous  extent,  and 
great  purity,  stands  without  a  parallel  in  the  United  States  up 
to  the  present  time.  Thus  far  in  all  the  trenches,  test-pits,  and 
stripping,  there  has  not  been  exposed  any  mixed  ore  whatever. 
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Metallic  iron.  Silica.  Phosphorus. 
Analysis  of  surface   specimens   from   this  mine 

made  by  the  Isabella  Furnace  Co.  gave 68. 34            2. 14            . 053 

Another  by  the  Pittsburgh  Bessemer  Steele  Ck>. 

gave 68.19            2.02            .061 

Another  of  numerous  small  pieces  taken    from 

every  part  of  the  surface  by  Mr.  S.  P.  Ely  gave.     69.30  .059 

The  Ely  mine,  west  half  of  the  southeast  quarter  of  section  27. 
This  mine  includes  the  extension  of  the  Stone  mine  westward 
from  the  point  above  described  together  with  a  separate  deposit 
lying  some  300  feet  northwest  of  the  Stone  mine.  But  little  sur- 
face work  has  been  done  at  this  deposit;  although  it  lies  at  an 
elevation  of  about  20  feet  above  the  Stone  mine,  the  conformation 
of  the  adjoining  rock  occasions  more  or  less  wet  ground,  and  it 
has  not  yet  been  convenient  to  drain  the  surface,  which  can  be 
done,  however,  with  little  difficulty.  This  deposit  appears  to  be 
about  100  feet  in  width;  knobs  and  projections  of  pure  ore  rise 
above  the  surface  at  various  points,  indicating  a  large  and  good 
deposit.  Its  dimensions  and  characteristics  cannot  be  given  with 
the  same  certainty  as  in  the  case  of  the  other  mines  described, 
because  the  surface  has  not  been  stripped  or  trenched  for  the 
reasons  which  have  been  stated.  The  ore  is  of  the  best  quality, 
however,  and  the  deposit  is  obviously  a  large  one.  From  the 
first  of  March  to  the  present  time  more  ore  has  been  discovered, 
both  in  the  Tower  and  the  Stone  (in  fact  in  every  mine)  than 
was  ever  known  here  at  the  time  of  the  explorations  of  Chester 
and  Wright. 

The  Tower  mine,  east  half  of  the  southwest  quarter  of  section 
27,  is  the  most  elevated  deposit  on  either  of  the  ore  ranges.  It 
includes,  in  fact,  two,  and  perhaps  three,  distinct  mines.  The 
most  southern  of  these  deposits  is  clearly  distinct  from  either  of 
the  others;  it  lies  on  the  line  of  the  Stone  and  Ely  mines,  pro- 
tracted westward,  and  is  probtibly  a  continuance  of  that  deposit. 
The  trenches  show  a  width  of  about  18  feet  of  clean  ore  of  the 
best  quality.  One  hundred  and  fifty  feet  west  of  the  trench  which 
shows  18  feet  of  ore  is  a  new  discovery  which  shows  clean  ore 
for  150  feet  wide.  The  two  more  northerly  deposits  are  sepa- 
rated from  each  other  by  a  jasper  '*Jiog's  bi^ck"  about  50  feet  in 
width,  and  it  cannot  yet  be  determined  whether  they  are  really 
separate  deposits,  or  whether  they  become  one  again  in  exten- 
sion. There  are  some  indications  that  they  become  one,  and  that 
the  Ely  mine  is  an  extension  eastward  of  the  united  deposit. 
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One  of  them  shows  a  width  of  33  feet  and  the  other  of  42  feet  of 
clean  ore  of  the  best  quality.  There  has  not  yet  been  time  and 
opportunity  positively  to  determine  the  length  of  the  extension 
of  these  bodies  westward^  but  from  the  lay  of  the  ground  there 
is  no  doubt  of  such  an  extension  as  will  make  as  large  a  mine  as 
either  of  the  others. 

The  Armstrong  mincj  northwest  quarter,  section  27.  This  de- 
l)osit  lies  on  the  northern  slope  of  the  Tower  range.  Two  dis- 
tinct deposits  have  been  discovered  here;  one  of  the  veins  is  15 
and  the  other  30  feet  wide,  of  good  ore.  Their  extent  and  rela- 
tion to  the  other  mines  of  the  company  have  not  yet  been  de- 
termined. The  deposits  of  the  district  are  so  large  and  so  num- 
erous and  have  extended  over  so  much  territory,  that  there  has 
not  been  time  thus  far  to  get  more  than  a  partial  knowledge  of 
them.  It  is  quite  possible  that  the  Armstrong' may  prove  to  be 
an  extension  of  the  West  Breitung,  which  is  described  further 
on. 

« 

The  Breitung  mine,  west  half  southwest  quarter,  sec.  27,  and 
east  half  southeast  quarter,  section  28.  The  main  deposit  at  this 
mine  furnishes  a  larger  natural  exposure  of  pure  ore  than  either 
of  the  others.  The  natural  outcropping  before  any  work  was 
done  was  about  38  feet  in  width,  35  in  hight,  and  75  feet  in 
length,  all  of  the  purest  ore.  Subsequent  work  shows  that  at 
250  feet  east  of  the  outcrop,  the  deposit  is  95  feet  wide.  Be- 
tween these  points  a  slide  of  jasper  has  covered  a  portion  of  the 
vein  for  about  30  feet  in  width  for  a  depth  of  from  three  to  seven 
feet;  otherwise  than  this,  the  ore  is  continuous  to  this  point,  250 
feet  eastward.  Here  the  stripping  became  rather  heavy  and  was 
discontinued;  but  at  a  point  300  feet  further  eastward,  on  what 
is  believed  to  be  a  continuance  of  the  same  deposit,  trenches  100 
feet  apart  showed  35  and  38  feet  of  the  same  ore  with  no  mixture 
of  rock. 

The  southern  deposit  of  the  Breitung  mine  lies  about  125  feet 
south  of  the  one  just  described,  upon  slightly  lower  ground.  A 
belt  of  chloritic  schist  lies  between  the  two. 

This  vein  has  been  exposed  at  four  different  points;  at  the 
most  easterly  it  is  27  feet  wide  and  100  feet  in  length,  stripped; 
at  the  next  one  it  shows  about  10  feet  in  width;  at  the  third,  15 
feet,  and  at  the  most  easterly,  18  feet.  The  distance  between  the 
extreme  openings  is  about  1,000  feet;  and  there  is  no  doubt  that 
the  vein  is  continuous  for  that  distance.  This  ore  is  also  of  ex- 
cellent quality. 
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About  175  feet  north  of  west  of  the  main  deposit  lies  the  West 
Beitung,  Here  has  been  exposed,  for  a  length  of  80  feet,  a  vein 
of  ore  for  upwards  of  50  feet  in  width.  At  that  width  the  strip- 
ping became  rather  heavy  and  work  was  stopped  for  a  time, 
although  the  limit  of  the  ore  had  not  been  reached.  This  deposit 
has  two  jasper  walls  and  is  entirely  distinct  from  the  other  one. 

The  main  deposit  of  the  Breitung  mine  is  a  bright,  handsome 
ore,  free  from  any  admixture  of  rock,  and  can  be  mined  (as  can 
the  ore  of  the  Stone  mine)  of  67  per  cent  purity  without  assort- 
ing. An  analysis  made  by  the  Isabella  Furnace  Ck)mpany  of 
samples  from  all  parts  of  a  stock  pile  of  2,500  tons 

Metallic  iron.    Silica.    Phosphorus. 

gave 68.79         1.34         .038 

Another,  made  by  the  Pittsburgh  Bessemer 

Steel  Co., gave 68.19         1.41         .041 

Another,  of  numerous  small  pieces  taken  by 

Mr.  S.  P.  Ely,  from  all  parts  of  the  deposit, 

gave 68.51         078 

The  Lee  mine,  north  half  section  33.  This  is  a  yery  large  deposit, 
or  rather  group  of  deposits,  upon  the  South  range.  It  includes 
three  distinct  ore  bodies.  The  most  northerly  is  nearly  or  quite 
100  feet  in  width  at  the  point  where  it  was  first  exposed.  The 
explorations  upon  this  deposit  show  its  continuity,  with  varying 
widths,  for  about  500  feet,  and  the  indications  of  the  formation 
point  to  its  protraction  for  nearly  2,000  feet  farther  westward. 

On  the  highest  point  of  the  South  Bange,  about  75  feet  south 
of  the  deposit  just  described,  a  vein  some  ten  feet  wide  has  been 
uncovered,  which  rapidly  widens  as  it  descends. 

A  third  ore  body  lies  75  feet  farther  south  and  is  36  feet  wide 
This  vein  extends  700  feet  to  the  eastward,  as  far  as  now  developed, 
and  is  also  probably  protracted  westward,  as  mentioned  just 
above  in  respect  to  the  first  deposit.  The  group  of  deposits 
which  constitute  the  Lee  mine  contain  extremely  large  bodies  of 
pure  ore;  and,  so  far  as  any  mixed  ore  is  found,  it  is  not,  com- 
paratively to  the  pure  ore,  in  greater  quantity  nor  more  difficult 
of  assortment,  than  in  the  best  of  the  Marquette  county  mines. 
An  analysis  of  the  mixed  ore  from  this  mine,  selected  as  such  by 
Mr.  S.  P.  Ely,  gave  61.59  metallic  iron.  The  following  are  the 
analyses  of  the  pure  ore  from  this  location  : 

Metallic  iron.  Silica.    Phosphonu. 

Isabella  Pnmace  Co 66.42  4.67         .031 

Pittsburgh  Bessemer  Steel  Go 66.37  4.72         .039 

S.  P.  Ely's  samples,  firom  all  parts  of  the  mine. . .     67. 80  053 
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The  Minneaota  Iron  Company  intend  to  place  a  sufficient  quan- 
tity of  their  ore  in  market  at  lower  lake  ports  in  the  autumn  of 
1884  to  make  it  known  to  consumers^  and  thereafter  to  produce  as 
much  as  the  market  may  require  of  the  highest  grade  of  ore,  up 
to  an  amount  equal  to,  or  greater  than,  the  Marquette  county 
product  of  that  kind  of  ore.  As  a  matter  of  course,  an  unlimited 
amount  of  ore  cannot  be  produced  in  a  single  year,  and  some 
years  of  development  and  organization  of  the  business  must  pass 
before  the  full  productive  capacity  of  these  mines  can  be  reached. 
It  will  be  observed  that  all  the  Yermilion  lake  ore  is  sufficiently 
low  in  phosphorus  for  Bessemer  use,  and  that  a  practically  un- 
limited supply  of  such  ore  can  be  obtained,  which  is  also  of  the 
highest  standard  in  metallic  iron. 

The  existence  of  such  ore  bodies  is  a  fifict  of  almost  national  im- 
portance, and  their  speedy  exploitation  is  of  the  greatest  interest 
to  the  whole  iron-producing  industry  west  of  the  AUeghanies. 

The  policy  of  the  Minnesota  Iron  Company  wiU  be  to  ship  only 
the  best  ores.  Such  mixed  ores  or  soft  hematites  a^  may  be 
developed  in  the  course  of  its  mining,  will  be  for  sale  at  the  mine 
for  those  who  may  require  them;  but  the  company's  own  product 
and  shipments  will  be  confined  to  the  ores  of  the  highest  grade. 
Lake  transportation  will  not  be  materially  higher  than  that  from 
Marquette  to  lower  lake  ports,  by  reason  of  the  large  and  increas- 
ing quantity  of  coal  which  is  seeking  transportation  to  the  head 
of  lake  Superior,  which  will  give  a  remunerative  up  freight  to 
the  ore  vessels. 

The  rapid  growth  and  development  of  several  of  the  mines  in 
Michigan  is  exhibited  by  the  following  table,  showing  the  pro- 
duct of  the  five  largest  mines  of  Marquette  county,  Michigan, 
during  the  last  ten  years. 
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The  probable  productive  duration  of  iron  ore  deposits  of  this 
character  is  a  question  in  respect  to  which  some  valuable  expe- 
rience has  been  gained  in  working  the  Marquette  deposits.  The 
following  table  shows  the  aggregate  production  of  the  five  Mar- 
quette county  mines  which  have  been  before  cited,  from  their  first 
opening  to  the  present  time: 

Total  production  in  gxoas  toni. 

Jackson  mine 2,291,992 

Cleveland  mine 2,535,184 

Lake  Superior  mine 2,962,965 

Champion  mine 1,134,912 

Republic  mine 1,660,508 

10,585,661 

The  Jackson,  Cleveland,  and  lake  Superior  mines  have  been 
worked  continuously  since  1858,  the  Champion  mine  since  1868, 
and  the  Bepublic  mane  since  1872.  Notwithstanding  their  large 
product,  all  of  them  excepting  the  Jackson,  have  as  much,  or 
more,  ore  in  sight  and  as  great  a  future  product  in  prospect, 
as  at  any  time  in  their  history. 
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TABLE  OF  ANALYSES  OF  HARD  HEMATITE  IRON  ORES 

FROM  THE 

MINNESOTA    IBON    COMPANY'S    MINES 

IN  THE  VERMILION  IRON  DISTRICT. 

VICINITY  OF  TOWER,  ST.  LOUIS  COUNTY,  MINN. 


AUTHORITY.  MetaUic 

Iron. 

J.  Blodgett  Britton,  Philadelphia,  March, 
1880,  select  samples 69.69 

Prof.  Albert  H.  Chester,  Clinton,  N.  Y.,     • 
October,  1880,  samples  taken  by  himself 
from  all  parts  of  north  belt 66.93 

Samples  taken  by  himself  from  all  parts  of 
sonth  belt. 66.43 

North  Chicago  Boiling  Mill,  Not.  18,  1880, 
duplicates  of  Prof.  Chester's  selection, 
north  belt 65.22 

North  Chicago  Rolling  Mill,  sonth  belt 66.18 

Chas.  E.  Wright,  Marquette,  Mich.,  Sept. 
1,  1881,  samples  taken  by  Jiiimself  from 
every  part  of  north  belt 66.71 

Do.     Do.    sonth  belt 67.60 

Isabella  Furnace,  Etna,  Allegheny  Co.,  Pa., 
Oct.  20,  1882,  samples  from  all  parts  of  a 
stock  pileof  2,500  tons  at  the  ''Breitung^' 
mine,  north  belt 68.79 

Isabella  Furnace,  samples  from  the  *'  Stone  " 
mine,  north  belt 68.34 

Isabella  Furnace,  surface  samples  from  the 
**Lee'»  mine,  south  belt 66.42 

Pittsburgh  Bessemer  Steel  Co.,  Nov.  10, 
1882,  samples  from  all  parts  of  a  stock  pile 
of  2,500  tons  at  the  ''Breitung''  mine...  68.51 

Pittsburgh  Bessemer  Steel  Co.,  surface  sam- 
ples from  "Stone"  mine 68.19 

Pittsburgh  Bessemer  Steel  Co.,  surface  sam- 
ples from  '*Lee"mine 66.37 

J.  Blodgett  Britton,  Philadelphia,  Dec.  20, 

1882,  sample  of  slate  ore  from  the  *  *  Stone ' ' 
mine 69.93 

Average  samples  taken  from  all  parts  of  the 
"Lee*'  mine,   by  S.  P.   Ely,   January, 

1883,  analyzed  by  Cha&  E.  Wright 67.80 


SiUca. 

Sulphur. 

Pho»> 
phorus 

.019 

3.39 

.01 

.011 

3.89 

none 

.006 

3.45 

none 

.064 

3.75 

none 

.039 

2.40 

.018 

.072 

1.35 

.009 

.027 

1.34 


2.14 


4.67 


1.41 


2.02 


4.72 


.73 


.038 


.053 


.031 


.041 


061 


.039 


.033 


.053 
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Average  samples  taken  from  all  partn  of  the 
** Stone"  mine,  by  S.  P.  Ely,  January, 
1883,  analyzed  by  Chas.  E.  Wright 69.30 

Average  samples  taken  from  all  parts  of 
the  "Breitnng"  mine,  by  S.  P.  Ely,  Jan- 
nary,  1883,  analyzed  by  Chas.  E.  Wright.  68.51 


.059 


.078 


The  foregoing  are  all  hard  hematite  specular  ores,  and  are  all 
the  analyses  that  have  been  made  of  the  ores  of  the  district  above 
named  since  the  Minnesota  Iron  Company  commenced  its  explo- 
ration in  1879,  excepting  a  single  one  of  mixed  ore  from  the 
''Lee"  mine,  selected  as  sach  by  Mr.  S.  P.  Ely,  which  has  been 
mentioned  in  the  foregoing  pages. 

Besides  the  land  in  township  62,  range  15,  which  has  been 
mentioned,  the  Minnesota  Iron  Company  own  several  thousand 
acres  in  the  adjoining  township  on  the  east,  township  62,  range 
14,  selected  to  cover  any  extension  eastward  of  the  Vermilion 
lake  range,  and  also  several  thousand  acres  along  the  line  of  the 
Duluth  &  Iron  Eange  railroad,  and  3,000  acres  at  Two  Harbors 
on  lake  Superior;  making  in  all  22,488  acres. 

Shipments  m  1884.  During  the  short  season  of  1884,  after  the 
completion  of  the  Duluth  and  Iron  Eange  railroad,  and  the  con- 
struction of  the  necessary  docks  at  Two  Harbors,  the  products 
of  the  Vermilion  mines  amounted  to  about  1,000  tons  per  day, 
the  aggregate  product  being  62,000  tons,  distributed  to  various 
furnaces  and  iron  works  in  Ohio,  Pennsylvania,  and  Virginia. 

BECENT  ANALYSES  OF  THE  VERMILION  IBON  OBBS. 

St.  Paul,  Minn.,  March  6th,  1885. 
Prof.  N.  H.  WincheU, 

State  geologist,  Minneapolis^  Minn.j 

Deab  SIB:  As  I  promised  you,  I  give  you  below  eight  late 
analyses  of  our  ore: 


MetaUieiron. 

Pboaphorua. 

Silks. 

M«taUlciroii. 

PhosphoruB. 

8iUc« 

66.70 

.042 

3.71 

69.27 

.044 

.084 

68.37 

.060 

1.56 

67.75 

.061 

2.07 

65.66 

.036 

5.48 

67.84 

.061 

1.77 

66.94 

.031 

3.65 

67.02 

.061 

1.75 

Tonre  Tmly, 

Oeobqb  C.  Stone,  Gen'l  manager. 
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IV. 


THE  CRYSTALLINE  ROCKS  OF  MINNESOTA. 


There  is  a  series  of  gneisses  and  soft  red  granites,  or  more 
properly,  syenites,  associated  with  the  gabbro  belt  in  the  north- 
eastern part  of  the  state.  This  red  granite,  or  '^red  rock,"  as 
it  has  been  styled  in  earlier  reports,  is  believed  to  be  due  to 
metamorphism  of  sediments  that  had  been  deposited  at  a  date 
but  slightly  prior  to  the  outflow  of  the  gabbro  itself;  and,  as  it 
has  been  seen  to  pass  into  subcrystalline  rock  and  quartz  por- 
phyry, and,  as  similar  or  identical  quartz-porphyry  and  felsite 
are  formed  when  in  immediate  association  with  masses  of  red 
granite  and  of  gabbro,  interstratified  with  the  igneous  outflows  of 
the  cupriferous,  this  red  granite  has  hitherto  been  believed  to 
belong  in  the  age  of  the  cupriferous,  and  for  the  same  reason  the 
gabbro  has  been  accepted  as  the  basal  igneous  rock  of  the  cupri- 
ferous. The  cupriferous  overlies  the  Animikie  slates  and 
quartzites;  and  the  great  igneous  capping  of  the  Animikie  hills 
along  the  international  boundary,  from  Gunflint  lake  to  Pigeon 
point,[is  in  the  direct  line  of  extension  of  the  gabbro  range.  This 
belt  of  syenites  and  granites,  with  the  gabbro,  disappears  at  the 
west  end  of  lake  Superior,  beneath  the  waters  of  the  lake  and  of 
the  St.  Louis  valley.  Further  southwest,  and  in  the  line  of  their 
extension,  however,  are  outcrops  of  red  and  gray  granite,  on  the 
Bum  river,  south  of  Mille  Lacs,  on  the  Mississippi  river  between 
Clearwater  and  Watab,  and  on  the  Minnesota  river  between  New 
Ulm  and  the  foot  of  Big  Stone  lake.  The  granite  rocks  that 
appear  in  the  Mississippi  valley  are  not  lithologically  similar  to 
those  of  this  series,  while  those  of  the  Minnesota  valley  are  more 
nearly  identical  with  them.  There  is  an  outcrop  of  the  basal  ig- 
neous rocks  of  the  Cupriferous  at  Taylors  Palls,  overlain  uncom- 
formably  by  some  of  the  Cambrian  (probably  the  Calciferous 
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period),  Indicating  that  the  strike  of  these  granite  rocks  is  far- 
ther south  than  the  outcrops  on  the  Bum  and  Minnesota  rivers. 

Still,  whether  these  upper  Mississippi  granites  be  the  analogues 
of  the  red  granites  north  of  Lake  Superior,  or  not,  those  that 
appear  at  New  XJlm,  as  they  underlie  a  conglomerate  and  red 
quartzite,  have  a  greater  degree  of  probability  of  being  on  the 
same  horizon,  and  exhibit  also  a  greater  lithological  resemblance. 
In  any  case  the  gabbro  is  entirely  lost  sight  of.  As  an  outcrop- 
ping, overflowing  rock,  the  gabbro  may  be  considered,  perhax>s, 
to  have  had  a  more  intense  effect  as  a  metamorphosing  agent,  but 
one  less  extensive  geographically,  than  was  the  effect  of  those 
forces  which  made  possible  and  necessary  that  outflow,  when 
acting  over  a  broader  area  without  actual  firacturing  of  the  crust. 
Thus,  x>^rhaps,  the  metamorphism  of  the  strata  immediately 
preceding  the  age  of  the  gabbro  outflow,  may  have  been  more 
profound  toward  the  southwest  further,  where  no  gabbro  is 
found.  In  apparent  consonance  with  this,  the  crystalline  rocks, 
which  might  be  in  the  extension  of  those  slates  and 
quartzites  underlying  the  gabbro,  are  found  to  occupy  a  wider 
belt  where  they  cross  the  Minnesota  valley  than  where  they  are 
associated  with  the  outflow  of  igneous  rock  in  northeastern 
Minnesota.  Their  prevailing  schistose  structure,  dipping  toward 
the  southeast,  if  it  be  due  to  original  sedimentation,  is  in  har- 
mony with  the  known  strike  of  the  red  syenites  northeaRt  from 
Duluth.  This  dip  seems  to  be  changed  to  northwest  at  the 
foot  of  Big  Stone  lake,  indicating  that  the  Minnesota  valley 
passes  over  an  anticlinal  in  these  rocks,  extending  from  Big 
Stone  lake  to  the  red  granite  outcrop  near  New  Ulm. 

Lying  toward  the  north  of  the  belt  of  red  granites  of  north- 
eastern Minnesota,  is  a  series  of  schists  and  slates,  containing 
the  iron  ores  of  the  Mesabi,  and  of  Yermilion  lake.  The  sub- 
divisions of  this  series,  so  far  as  they  can  be  indicated  at  this 
time,  are  three,  viz.:  (1).  Slates  and  quartzites,  with  beds  of 
dioryte  (Animikie  group),  which,  in  their  extension  toward  the 
southwest,  would,  under  the  foregoing  hsrpothesis,  embrace  the 
dioryte-bearing  mica  schists  at  Little  Falls,  Pike  Bapids,  and 
Sauk  Centre,  as  well  as  the  dark  carbonaceous  slates  of  the  St. 
Louis  valley  at  Knife  portage;  and  flnally  become  the  schistose 
granites  of  the  Minnesota  valley  anticlinal.  (2).  Soft,  greenish, 
slaty  schists,  which  hold  lenticular  masses  of  light-colored  pro 
togine  gneiss,  and  also  beds  of  dioryte.  The  horizon  of  the  Yer- 
milion iron  mines  is  thought  to  be  near  the  bottom  of  this  sub- 
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division,  or  at  the  top  of  the  next,  but  on  the  opposite  side  of  a 
Laurentian  axis,  dipping  north,  and  that  of  the  Mesabi  iron 
range,  in  the  foregoing  subdivision,  dipping  south.  (3).  Con- 
glomeritic  and  quartzitic  slates,  which  become  fine,  arenaceous 
quartzites,  and  also  embrace  beds  of  siliceous  marble.. 

Still  further  north,  and  having  a  strike  in  the  same  N.  E.  to 
s.  w.  direction,  is  another  range  of  crystalline  rocks,  forming  a 
conspicuous  feature  both  in  the  topography  and  in  the  geology 
of  that  part  of  the  state.  The  rocks  of  this  horizon,  accepted 
now  as  the  Laurentian  of  the  Canadian  geologists,  consist  of 
gneiss  and  syenite,  mainly  of  a  light,  gray  color,  but  also  becom- 
ing red.  The  **  Giant's  range  "  of  hills  is  formed  by  this  rock. 
They  enter  the  state  at  Saganaga  lake,  north  of  Gunflint  lake, 
and  with  more  or  less  distinctness  continue  southwestward  cross- 
ing the  Duluth  and  Iron  Eange  railroad  at  ^^  Messaba  Heights," 
and  the  Embarras  river  at  Squagamaw  lakes.  Toward  the  west 
further  this  range  has  not  been  traced  out  by  the  survey,  but, 
judging  from  all  the  facts  and  evidences  that  can  be  gathered 
from  other  sources,  this  belt  of  Laurentian  turns  more  westerly, 
passing  through  the  north  central  part  of  the  state,  and  swings 
northwesterly  along  the  west  side  of  the  Lake  of  the  Woods,  re- 
appearing on  the  east  side  of  lake  Winnipeg. 

On  the  north  side  of  this  Laurentian  axis  are  other  crystalline 
rocks,  occupying  nearly  all  the  remaining  area*  of  the  state,  out- 
cropping along  the  Rainy  lake  river,  in  the  Lake  of  the  Woods, 
and  east  of  Bainy  lake.  These  seem  to  be  alternating  bands  of 
schists  and  gneiss,  and  their  extent  and  nature  have  not  been  as- 
certained. 
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V. 


ADDITIONAL  ROCK-SAMPLES  NUMBERED 


The  last  recorded  number  of  this  series  is  given  in  the  Tenth 
Annnal  Report,  page  122. 

No.  837.  Fragments  from  195  feet  under  Minneapolis;  red 
quartzyte,  from  the  deep  well  at  the  Washburn  **C.''  mill. 

Xo.  838.     Brick-red  quartzyte,  from  Redstone,  near  NewUlm. 

Xo.  839.  Pine-grained  gray  syenite  from  Sauk  Rapids, 
Museum  Register  Xo.  4466. 

Xo.  840.  Pine-grained  gray  syenite,  like  the  last  from  East 
St.  Cloud,  Museum  Register  Xo.  2128.    • 

Xo.  841.  Granite  from  near  (north  of)  Motley,  Museum  Reg- 
ister Xo.  2596. 

Xo.  842.  Greenish  syenite  (1 )  from  sees.  17  and  18,  Ashley. 
Museum  Register  Xo.  4499. 

Xo.  843.  Dyke  in  the  Motley  syenite.  Museum  Register  Xo. 
2593. 

Xo.  844.  Dyke  in  the  Motley  syenite,  very  fine-grained. 
Museum  Register  Xo.  2595. 

Xo.  845.  Dyke  in  the  granite  at  Sauk  Rapids.  Museum  Reg- 
ister Xo.  2122. 

Xo.  846.  Amygdaloidal  dyke  rock,  Maine  Prairie.  Museum 
Register  Xo.  2123. 

Xo.  847.  Slate,  fine-grained,  showing  sedimentary  structure 
and  slaty  cleavage  running  in  different  directions,  crossing  each 
other.    Museum  Register  Xo.  2681. 

Xo.  848.  Pine  gray  quartzyte,  at  least  a  fragmental  rock  though 
containing  other  minerals  besides  quartz,  glistening  with  fine 
sparkles  on  a  freshly  fractured  surface,  from  Little  Palls. 
Museum  Register  Xo.  2690. 

Xo.  849.  Staurolite  mica  schist,  Pike  Rapids,  near  the  mouth 
of  Swan  river.    Museum  Register  Xo.  2689. 
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No.  850.  Pine  crypto-crystaUine  form  of  the  red-rock,  at  Du- 
lath,  of  a  reddish  brown  color;  the  same  as  No.  42,  bat  fresher, 
and  less  granular. 

No.  851.  Eed  granite,,  from  Gonrtland,  Nicollet  County,  op- 
posite New  trim. 

No.  852.  Conglomerate  (Potsdam)  Courtland,  Nicollet  County, 
opposite  New  Ulm. 

No.  852.     A.  B.  C.  D.  E.  P.    Pebbles  from  852. 

No.  853.  Pyritiferous  red  granite,  from  Mannheim's  silver 
mine,  Duluth. 

No.  853  A.     Vein  rock  from  Mannheim's  silver  mine,  Duluth. 

No.  853  B.  Vein  rock  (calcite)  from  Mannheim's  silver  mine, 
Duluth. 

No.  854.  Traprock  from  Taylor's  Palls,  containing  metallic 
copper  in  minute  particles. 

No.  855.  Dark  concretions  from  the  slates  at  Thomson,  thought 
by  Hunt  &  Dawson  to  contain  a  keratose  sponge. 

No.  856.    Vein  in  gabbro,  at  Bice's  point. 

No.  857.  Conglomerate  of  shale  in  white  sand-rock.  Pond  du 
Lac. 

No.  858.  Average  samples  of  the  red  syenite  (micaceous)  at 
Sauk  Centre,  quarry  of  T.  Carl. 

No.  859.  Average  sample  of  the  hard,  dark  schist,  or  gneiss, 
Sauk  Centre,  quarry  of  T.  Carl. 

No.  860.  Sample  of  the  schist  showing  considerable  mica, 
Sauk  Centre. 

No.  861.  Average  sample  of  the  massive  dioryte,  Sauk  Cen- 
tre. This  is  the  same  as  described  by  Streng  in  the  eleventh 
annual  report,  page  72,  and  by  Upham  on  page  103. 

These  rocks  from  Sauk  Centre  are  described  on  page  12. 

No.  862.  Pinkish,  white  quartzyte,  Garden  Valley,  seven 
miles  from  Merrillan,  Jackson  County,  Wis.;  probably  shows 
Irving' s  "deposited  quartz."  It  is  also  probably  from  this  that 
Whitfield's  FdlwacmcBa  Irvingi  was  obtained.  See  Vol.  IV,  p. 
173,  Geology  of  Wiacomin. 

No.  863.  St.  Peter  sandstone,  from  the  small  island  in  the 
Minnesota  bottom-lands  near  Fort  Snelling,  cemented  with  iron 
and  ("deposited"?)  silica,  so  as  to  be  hard  and  show  different 
colors. 
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VI. 


THE  HUMBOLT  SALT  WELL  IN  KITTSON  COUNTY.* 


It  has  been  known  for  many  years  that  copious  salt  springs 
existed  in  the  valley  of  the  Red  river  of  the  North.  From  their 
abandance  several  streams  have  been  named,  as  Salt  river,  and 
**Rivier^  Sal6."  Some  of  these  springs  are  in  Dakota,  some  in 
Minnesota,  and  others,  probably  the  most  numerous  and  copious, 
are  in  Manitoba.  Some  of  the  earliest  French  explorers,  notably 
8ieur  Du  Luth,  mentions  the  fia^t  that  the  Indians  exhibited  salt 
which  they  said  had  been  obtained  in  the  vicinity  of  certain 
lakes  in  the  western  prairies,  said  to  be  fifteen  or  twenty  days 
travel  further  west. 

Prof.  Henry  Youle  Hind,  in  his  report  on  the  Assiniboine  and 
Saskatchewan  exploring  expedition,  in  1859,  has  summarized 
the  principal  facts  respecting  these  springs  and  the  salt  deposits 
of  the  valley  of  the  Red  river  of  the  North.  They  had  been 
made  known  in  Dakota  and  Minnesota  by  Prof.  Keating  in  1823, 
who  accompanied  Msyor  Long  to  the  "Sources  of  the  St.  Peter's 
river  and  lake  Winnipeg."  At  that  early  date  five  hundred  dol- 
lars had  been  made  by  a  single  individual  from  the  sale  of  salt 
manufactured  in  one  summer  near  Pembina.  The  country  was 
so  permanently  and  extensively  saline  that  the  characteristic  ^- 
licomia  herbacea  was  found  growing  abundantly  in  its  natural 
wild  state,  the  only  inland  locality  known  west  of  the  Onandaga 
salt  springs,  in  New  York.  In  1859  the  manufacture  of  salt  from 
springs  in  Manitoba  was  carried  on  profitably  for  the  Hudson's 
bay  company,  at  Swan  river  and  at  Winnipegosis  lake,  the  meth- 
ods of  manufacture  being  of  the  rudest  kind. 

South  of  the  international  boundary  several  deep  wells  have 


*  Re«d  at  the  PhtUdelphU  meeting  (1884)  of  the  American  Aaaociation  for  the  Advancement 
of  Science. 
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been  sunk  within  a  few  years  for  the  purpose  of  getting  a  sup- 
ply of  water  for  stock  and  farming  purposes.  Some  of  these 
have  given  an  artesian  overflow  of  brine.  The  first  of  this  kind 
in  Minnesota  was  sunk  at  St.  Vincent,  which  is  on  the  Red  river 
of  the  North  at  the  crossing  of  the  international  boundary. 
This  well  was  165  feet  deep,  and  only  penetrated  the  drift  depos- 
its, the  greatest  thickness  being  taken  up  with  a  fine  lacustrine 
clay,  112  feet  in  perpendicular  thickness.  Under  this  was  found 
to  be  coarse  gravel  and  sand  which  afforded  a  copious  overflow 
of  salt  water.  This  water  was  not  carefully  analyzed,  though 
Dr.  Perley,  at  Fort  Pembina,  made  tests  sufficient  to  show  it  was 
a  brine  principally  of  chloride  of  sodium,  but  contained  a  con- 
siderable quantity  of  magnesium  and  calcium. 

Recently  another  well  has  been  sunk  on  the  Valentine  farm, 
at  Humboldt,  about  six  miles  southeast  from  St.  Vincent,  on  the 
line  of  the  St.  Paul,  Minneapolis  &  Manitoba  railway.  This 
also  gives  a  strong  salt  water,  which  rises  under  natural  hydro- 
static pressure  several  feet  above  the  ground.  The  water  is 
clear,  and  effervesces  slightly  on  exposure  to  the  air  and  the  re- 
moval of  the  pressure. 

The  section  penetrated  by  this  well  was  the  same  as  that  at  St. 
Vincent,  but  extends  much  deeper.  The  salt  water  was  found 
to  rise  first  from  a  bed  of  gravel  and  sand  at  a  depth  of  165  feet, 
but  in  small  quantity.  Between  170  feet  and  180  feet,  the  flow 
of  brine  became  very  copious,  rising  from  a  coarse  gravel  and 
sand  pertaining  to  the  drift.  The  object  of  the  well  being  to  ob- 
tain water  for  the  use  of  the  farm,  the  drill  was  sunk  deeper.  It 
at  once  entered  a  dolomitic  limestone,  which  was  found  to  be  295 
feet  thick.  This  has  a  grain  and  color  like  that  which  is  known 
as  the  St.  Lawrence  limestone  in  the  Mississippi  river  bluffs. 
Beneath  this  was  found  a  saccharoidal,  siliceous  sandstone  of 
rounded  grains  of  quartz,  that  still  furnished  a  flow  of  salt 
water,  which  rose  with  still  greater  force.  The  drill  then  entered 
greenish  and  reddish  shales,  some  of  these  being  of  a  reddish- 
umber  color.  Fragments  from  the  pumpings  show  this  shale  is 
slightly  unctuous,  gritless,  and  compactly  impervious,  resem- 
bling the  red  shale  which  has  been  penetrated  in  a  number  of 
deep  wells  in  the  state,  and  been  found  to  have  a  great  thick- 
ness; notably  the  well  at  Mankato  in  the  Minnesota  valley. 
While  this  shale,  as  shale,  is  impervious,  it  is  interbedded  with 
red  sandstone,  particularly  in  its  upper  portion,  and  from  these 
beds  of  sandstone  may  rise  an  artesian  flow  of  fresh  water.  At 
the  time  of  my  visit  it  had  been  entered  but  forty-six  feet. 
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Mr.  C.  F.  Sidener,  of  the  aniversity  of  Minnesota,  analyzed 
this  brine,  and  has  reported  the  following  composition  of  the 
soluble  mineral  ingredients: 

OrainB  per  gal. 

Silica 12.16 

Alaminam  oxide 2.38 

Carbonate  of  iron 1.08 

Caldnm  sulphate 116.08 

Galdom  chloride 166.55 

Magnesium  Sulphate 71.12 

Magnesium  carbonate 78.60 

Magnesium  chloride 91.44 

Potassium  chloride 42.26 

Sodium  chloride 2764.99 

Total  mineral  ingredients 3336.65 

Of  the  mineral  ingredients  this  gives  82.8  per  cent  chloride  of 
sodinm,  the  rest  being  largely  made  np  of  the  earthy  chlorides 
of  calcium  and  magnesium,  and  the  sulphate  of  lime.  This  gives 
it  more  than  the  average  per  cent  of  chloride  of  sodium  found 
in  the  Michigan  brines,  while  the  total  solid  matter  in  solution 
is  only  from  one-third  to  one-half  as  much. 

There  is  an  interesting  question  presented  by  these  salt  springs 
and  deep  wells,  of  the  Eed  river  valley,  viz. :  Prom  what  for- 
mation does  the  brine  issue  primarily?  Professor  Hind  inferred, 
from  the  great  predominance  of  the  salt  springs  over  the  rocks 
of  the  Devonian  age,  along  the  southwesterly  side  of  lakes  Win- 
nipegosis  and  Manitoba,  that  the  brine  issues  from  the  rocks  of 
the  Devonian.  He  rather  discourages  the  expectation  -of  car- 
boniferous strata  in  the  region  explored  by  him,  saying  that  ^'it 
appears  tolerably  certain  that  the  carboniferous  series  is  not 
represented  in  the  only  locality  where  it  may  be  looked  for  with 
much  chance  of  success."  Sir  Boderick  Murchison,  however,  in 
his  address  before  the  Boyal  Geographical  Society,  on  the  results 
of  the  '^  Palliser  expedition,"  distinctly  states  that  it  is  definitely 
settled  that  in  the  western  portion  of  the  Saskatchewan  valley  the 
Devonian  rocks  are  overlain  by  carboniferous  strata.  It  seems 
reasonable  to  infer  that  these  carboniferous  strata  extend  far 
enough  southeasterly  to  occupy  the  unobserved  interval  of  four 
hundred  feet  of  strata,  stretched  over  a  space  of  ten  miles  in 
breadth,  ^^  between  the  salt  springs  south  of  Dauphin  lake,  and 
the  outcrop  of  the  cretaceous  shales  on  the  flanks  of  Eiding  moun- 
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tadn.'^*  The  gypseous  and  salt-bearing  formation  of  Michigan 
might  occupy  this  interval.  That  the  salt  water  issues  from  near 
the  summit  of  the  Devonian,  if  from  the  Devonian  at  all,  is  ad- 
mitted by  Professor  Hind.  In  order  to  issue  thus  along  the  sum- 
mit of  the  Devonian  outcrop,  it  must  be  confined  in  some  superior 
basin.  Professor  Hind  also  brought  home  a  specimen  of  pro- 
ductus^  which  had  been  given  him  by  a  half-breed,  who  had  ex- 
tracted it  from  ''solid  rock;"  but  he  is  disposed  to  discredit  the 
authenticity  of  this  reported  "solid  rock,"  and  to  refer  the  fossil 
to  some  boulder  transported  from  the  south  by  floods  and  ice  in 
theEed  river,  although  Mr.  Billings,  who  examined  it,  says  that 
"  there  seems  to  be  evidence  of  the  existence  of  at  least  a  portion 
of  the  Carboniferous  system  in  this  region."  The  salt-bearing 
beds  of  the  Carboniferous  in  the  state  of  Michigan  have  since 
been  brought  to  light,  and  they  yield  that  state  a  very  important 
source  of  wealth.  Had  this  fact  been  known  by  Professor  Hind, 
H  seems  to  me  he  would  not  so  summarily  have  dismissed  the  idea 
of  Carboniferous  salt-bearing  strata,  and  all  other*  Carboniferous 
strata  so  plainly  indicated  by  the  single  specimen  oiproductus. 

The  horizon  from  which  the  brine  issues  at  Humboldt  appears 
to  be  in  the  Cambrian.  It  seems  to  pervade  several  geological 
horizons,  from  the  summit  of  the  Devonian  downward  to  the 
Potsdam  —  but  only  superficially,  the  original  source  being 
higher  than  the  Devonian.  It  is  confined  by  the  overlying  sheet 
of  impervious  clay  of  which  the  drift  mainly  consists  in  the  Eed 
River  Valley,  and  is  held  under  hydrostatic  pressure  by  the 
downward  pressing  fresh  waters  that  enter  the  same  pervious- 
gravel-and-sand  stratum  at  higher  levels  toward  the  east,  south 
and  west.  Where  the  salt  springs  occur  it  finds  escape  to  the  sur- 
face through  openings  in  the  clay-sheet.  These  springs  seem  to 
be  most  frequent  and  copious  in  Manitoba,  along  a  belt  of 
country  running  east  and  west,  where,  for  some  reason,  the  drift- 
sheet  is  much  less  thick  than  it  is  further  south.  That  brine  so 
pure  and  so  strong  should  be  found  at  so  great  a  distance,  both 
stratigraphically  and  geographically  from  its  source,  indicates 
the  purity  and  strength  of  the  brine  in  its  native  strata. 

It  remains  for  the  future  to  determine  whether  these  salt  de- 
posits shall  become  economically  of  importance  to  the  North- 
west.   It  is  certainly  the  dictate  of  wisdom  to  give  them  a  thor- 
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ongh  examinatiou  and  a  fair  trial.  If  these  brines  originate  in 
Oarboniferoos  strata  that  strike  through  the  base  of  Biding 
Mountain,  they  can  easily  be  discovered  in  their  native  place. 
If  those  strata  exist  in  that  locality  the  strongest  brine  would 
naturally  be  found  by  sinking  wells  into  them  at  some  point  fur- 
ther toward  the  south  and  southwest. 


A  sample  of  salt  made  from  this  well  was  exhibited  at  the  New 
Orleans  Industrial  and  Cotton  Centennial  Exposition,  this  being 
the  first  ever  made  from  brine  native  to  the  state  of  Minnesota. 
It  was  furnished  by  Mr.  Valentine. 

Section  of  the  HumboU  8aU  Well. 

This  well  is  on  the  line  of  the  St.  Paul,  Minneapolis  &  Mani- 
toba railroad,  near  St.  Vincent,  in  Kittson  county,  S.  i  of  sec.  23, 
T.  163,  50,  five  miles  east  of  the  Bed  river  of  the  North,  and 
four  and  a  half  miles  south  of  the  international  boundary.  It 
is  seven  feet  above  the  highest  known  fiood  stage  of  the  river, 
L  e.  for  ten  years. 

1.  Soil  (8-12  inches  black) 4  feet. 

2.  LacoBtilne  day,  with  lime  concretions,  appertaining  to 
lake  Agnawigs,  In  this  is  found  good  surface  water,  and  many 
wells  stop  in  it.  It  is  somewhat  pervious  to  water,  so  much  so 
that  it  sometimes  aUows  free  entrance  of  good  water.  It  is 
very  fine  and  can  hardly  be  caUed  sand,  though  it  is  probably 

the  same  as  called  sand  at  the  Lockhart  fimn 4-16  feet. 

3.  The  same  deposit  as  the  last,  but  more  impervious,  hence 
more  moist,  darker  colored,  gritless,  and  thought  to  be  (wrongly) 
the  cause  of  foul  water.  This  is  very  slippery,  rather  darker 
than  can  be  caUed  *'Uue  clay,^'  yet  is  apparently  a  downward 
continuation  of  the  last 16-140  feet. 

4.  Pebbly  blue  till;  salt  water  at  165  feet  in  small  quan- 
tity      140-160feet. 

5.  Drift  gravel  and  sand,  supplying  an  abundant  discharge  of 
salt  water,  flowing  over  the  surfiace.  This  is  mainly  a  gray  sand, 
but  contains  drift  pebbles  as  large  as  an  inch,  mainly  of  lime- 
stone     170-180feet. 

6.  Dolomitic  limestone,  of  a  grain  and  texture  like  the  low- 
er magnesian  of  southeastern  Minnesota,  in  fragments  obtained 

by  driving  a  pipe  into  the  drilled  hole;  of  a  buff  color 180- 190  feet. 

7.  Powder,  of  the  color  of  the  last;  effervesces  in  NO5;  sup- 
posed to  be  the  drillings  obtained  from  the  same  rock  at  greater 

depth;  very  fine  and  unidentifiable  by  the  naked  eye 190-300feet. 
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8.  Powder,  efferyesdiig  rapidly,  oontaining  some  fine  frag- 
ments of  a  compact  fine-grained  limerock  of  a  slightly  reddish 

cast 300-400  feet. 

9.  Fine  drillings  of  a  reddish  limerock  of  shale,  with  some 
grains  of  white  quartz.    When  washed  the  grains  are  seen  to 

be  mainly  of  limestone 400-475  feet. 

10.  Reddish  sand,  of  rounded  quartz  grains.    The  flow  of 

salt  water  increased 475-o00f«fet. 

11.  White  sand,  of  rounded  quartz  grains.     Flow  of  water 

still  further  increased 500-532  feet. 

12.  Faintly  reddish  quartz  sand,  in  rounded  grains 532  -  546  feet. 

13.  *'  Soapstone ''  shale,  slippery,  red  and  green,  apparently 
in  some  alternation,  the  only  representatives  of  this  being  in 
masses  of  powdered  rock  and  fragments  that  adhered  to  the  sides 
of  the  drill.    When  washed  the  grains  consist  of  reddish  and 

gray,  or  grayish-green  shale  with  considerable  white  sand 546  -  550  feet. 

14.  The  same  in  condition  of  wet  paste,  having  a  dark  gray 

color 550-556  feet. 

15.  The  same,  reddish-brown,  or  umber-brown 556  -  560  feet. 

16.  The  same,  brown,  but  containing  grains  of  a  white  min- 
eral which  in  the  air  turns  to  a  white  powder.    It  effervesces  in 

nitric  acid 560-571  feet. 

17.  The  same,  but  having  a  more  liberal  intermixture  of  a 
green  color,  so  as  to  be  in  general  considerably  lighter.  When 
washed  this  shows  many  bits  of  dark  green  shale,  and  also  some 

of  brown,  as  well  as  white  sand 571-592  feet. 

18.  Greenish-gray  shale,  the  same  as  No.  13 592-610  feet. 

19.  Greenish  shale,  containing  bits  of  grayish  quartzyte  that 

feebly  effervesce  in  hydrochloric  acid.     This  is  unwashed 610  -  635  feet. 

20.  The  same  unwashed 635-638  feet 

21.  Washed  grains  consisting  mainly  of  rounded  quartz 
(from  above),  angular,  opaque,  gray  quartz,  freshly  fractured, 
and  numerous  scales  and  masses  of  mica.  It  appears  as  if  the 
rock  here  struck  is  a  greenish-gray,  foliated,  micaceous  quartz- 
schist 638-639  feet. 

22.  Washed  drillings,  consisting  mainly  of  bits  of  angular 
quartz  (some,  however,  are  rounded,  probably  from  above),  black 
mica  scales,  and  angular  grains  of  flesh-colored  orthoclase,  and 
a  white  feldspar,  evidently  one  of  the  Laurentian  granites  as 

seen  at  the  Lake  of  the  Woods 639-641  feet. 

23.  The  same,  but  cut  much  flner,  and  showing  rarely  a 

greenish  scale  as  if  of  talc 641-644  feet. 

The  boring  ceased  at  644  feet. 

OUier  deep  weds  in  the   vaUey  of    the   Red  river  of  the  North. 

Further  information  respecting  artesian  and  other  deep  wells 
in  the  northwestern  part  of  the  state,  and  particularly  in  the 
valley  of  the  Red  river  of  the  North,  is  contained  in  the  sixth 
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annual  report,  in  the  eighth  annual  report  (page  113),  in  the 
ninth  annual  report  (page  166),  in  the  eleventh  annual  report 
(page  146),  and  in  the  following  letter  from  Mr.  Springer  Har- 
baugh: 

St.  Paul,  Minn.,  March  20,  1885. 

Prof.  N.  H,  Winched^  State  Geologic  of  Minnesota: 

Deab  Sib:  You  have  asked  me  to  give  my  experience  re- 
garding artesian  wells  in  the  Bed  Biver  valley,  as  well  as  other 
matters  that  have  come  under  my  observation  in  this  compara- 
tively new  and  undeveloped  country.  I  will  gladly  comply  with 
your  request,  and  if  I  can  impart  any  information  that  will  be 
of  interest  to  your  constituency,  or  the  country  generally,  I  will 
be  indeed  gratified  in  so  doing.  We  commenced  our  first  farm- 
ing operations  on  the  Keystone  farms,  located  in  Polk  county, 
Minn.,  and  on  the  Lockhart  farms,  located  in  Norman  county, 
Minn.,  in  the  spring  of  1880.  The  first  matter  that  demanded 
our  attention  was  to  find  water  for  the  large  amount  of  stock  re- 
quired in  our  operations.  We  sunk  and  curbed  at  both  places 
several  wells  to  the  depth  of  from  forty  to  sixty  feet,  and  found 
an  inexhaustible  supply  of  water  in  all  of  them.  In  some  of  the 
wells  the  water  came  up  to  within  a  few  feet  of  the  top,  and  at 
first  it  was  sweet  and  good,  but  after  a  few  days'  standing  it  be- 
came so  obnoxious  that  it  was  not  fit  for  man  or  beast  to  drink. 
We  then  conceived  the  idea  of  drilling  down  a  greater  distance 
and  casing  with  six-inch  pipe.  Our  first  effort  was  made  at  the 
Lockhart  farms,  in  1880.  After  reaching  a  depth  of  about  one 
hundred  and  sixty  feet  we  struck  an  extraordinarily  heavy  flow 
of  water,  apparently  sufficient  to  propel  a  mill  with  one  set  of 
burrs.  At  a  distance  it  had  the  appearance  of  a  monument 
thirty  or  forty  feet  high.  During  the  winter  of  1880-^1  the  pix>e 
of  this  well  became  filled  up  with  gravel  and  sand  and  stopped 
flowing.  We  endeavored  to  clean  it  out  in  the  spring  of  1881, 
but  the  well  driller  lost  his  drill  in  the  pipe  and  it  became  so 
imbedded  in  the  sand  and  gravel  near  the  bottom  that  he  was 
unable  to  extract  it  with  his  inadequate  appliances,  and  we 
drilled  another  well  a  short  distance  from  the  first  and  struck 
water  at  about  the  same  distance  down,  of  large  flow,  but  not  so 
heavy  as  our  first  well,  and  which  still  keeps  up  a  regular  and 
undiminished  supply,  which  we  have  carried  into  our  buildings 
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throngh  pipes,  and  thus  we  have  a  great  abundanoe  of  water  of 
the  parest;  oharac5ter  for  all  domestio  pnrposeek  Fearmg  thak  we 
might  again  have  tannble  and  powibiy  the  pipe  again  become 
obstructed,  we  sabseqnently  drilled  another  well  at  onr  Lock- 
hart  fhrm  headqnarteis  abont  seven  hundred  feet  distant  from, 
oar  first  welK  and  struck  water  at  about  the  depth  of  one  hun^ 
dred  and  thirty -seven  teet,  and  the  fiow  and  presBure  was  aiamL- 
ingiy  heavy.  Within  twenty-fi>ur  horns  the  water  found  vent 
alongside  the  pipe,  making  a  huge  hole  and  Mriy  boiling  up  in 
snch  large  and  alarming  quantities  that  we  soon  became  inun- 
dated, and  we  at  once  oono^atrated  a  lac$re  force  of  ditchers  from 
SHl  Panl  and  the  neif^boring  towns^  and  constructed  ditehe» 
several  miles  to  the  west,  to  carry  off  the  surplus  water.  Afoer^ 
say  a  couple  of  weeks,  this  heavy  tiow  somewhat  ceased^  and  ha» 
since  been  principally  con&ied  to  the  pipe  with  only  a  moderate 
and  controllable  quantity  coming  to  the  sur&ee  ontrade  the  pipe* 
This  fiow  through  the  pipe  is  still  heavy  and  strong,  and  could 
be  csurried  through  hose  to  the  highest  points  of  most  any  build* 
ing.  We  sunk  other  wells  on  this  form,  and  cased  with  three- 
inch  pipe,  and  haiv^e  quite  heavy  flows  of  pure,  semi-soft  water. 
At  the  Keystone  foirms,  in  town  152,  range  48,  during  and  since 
1881  we  have  drilled  eight  artesisbn  wells^  and  they  all  have  reg- 
ular, continuous  flows  of  pure,  good,  semi-sofb  water.  With  our 
first  wells  we  used  six-inch  pipe  then  three-inch  pipe,  and  sub- 
sequently two-inch,  which  we  regard  sufficiently  heavy  for  tarm 
use.  We  struck  water  on  this  form  at  from  ninety-five  to  one 
hundred  and  twenty  feet,  with  one  exception*  where  We  reached 
water  at  one  hundred  and  fifty  feet.  At  one  point  of  this  form 
where  the  land  is  elevated  about  five  teet  above  the  surroojwiing 
country,  we  drille<i  several  test  wells  and  tbun^d  brackish  arte- 
sian water  at  the  depth  of  ninety  fieet,.  which  we  abandoned.  We 
then  determined  to  drill  considerably  deeper*  and  struck  a  pretty 
heavy  artesian  fiow  of  milky,,  brackish  tasting  water,  at  the 
depth  of  two  hundred  and  fifty  feett  which  we  immedizitely 
abandoned,  and  then  selected  a  point  on  lower  groun<L  l^2^}0  foet 
distant,  and  found  good  artesian  water  at  about  the  depth  of  one 
hundred  feet.  We  have  now  eleven  good  and  satisisbctory  arte- 
sian wells  on  both  forms.  In  drilling  these  wel^  we  penetrated 
through  strata  of  earth  aboot  as  follows:  First  throogh  the  usual 
hlaek  loam  from  one  and  a  half  to  three  teet  in  depth;  then 
f hrough  a  lightish  clay  marl  from  &Te  to  seven  feet  in  depth; 
then  throngh  a  hitie  clay  varyiz^  from  thirty  to  sixty  feet  in 
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depth;  then  a  stratum  of  hard  pan;  then  sand,  and  finally  gravel, 
when  water  is  generally  struck.  Between  these  strata  we  gen- 
erally passed  through  intermediate  seams  of  quicksand  and  also 
seams  of  gravel.  I  will  at  this  point  state  that  the  light  clay 
marl,  as  well  as  the  blue  clay,  appears  to  be  fully  impregnated 
and  mixed  with  all  the  chemical  and  fertilizing  elements  requi- 
site to  produce  the  peculiar  kind  and  quality  of  grain  that  is  be- 
coming so  valuable  and  necessary  for  human  food.  I  claim  that 
our  subsoils  are  strong  and  valuable  fertilizers.  The  blue  clay 
when  first  brought  up  is  pliable,  greasy,  and  of  a  puttyish  na- 
ture, and  when  exposed  to  the  air  and  dried  it  makes  a  valuable 
dressing  for  the  land.  It  is,  therefore,  fair  to  suppose  that  we 
have  our  fertilizing  elements  immediately  under  us  for  all  time 
to  come,  and  which  gives  inestimable  value  to  the  lands  of  the 
Bed  Eiver  Valley  and  our  Northwestern  country.  I  am  advised 
that  the  farmers  of  Clay,  Norman,  and  Polk  counties  are  sink- 
ing a  great  many  wells,  and  have  generally  been  successful  in 
obtaining  good  artesian  flows  of  pure  water. 

Before  closing  this  communication  I  beg  leave  to  call  your  at- 
tention to  the  matter  of  natural  gas,  which,  as  you  are  aware,  is 
attracting  the  attention  of  the  people  of  Western  Pennsylvania, 
West  Virginia,  and  Northeastern  Ohio,  and  working  such  a 
marvelous  revolution  in  utilizing  it  for  fuel  and  heating  purposes 
in  those  sections  of  our  country,  and  to  such  an  extent  that  it  is 
largely  t>aking  the  place  of  coal  in  the  various  large  manufacturing 
establishments  and  in  private  families,  at  a  comparatively  small 
cost  as  compared  with  even  the  present  cheap  fuel  of  those  sec- 
tions. This  natural  gas  is  obtained  in  drilling  to  the  depth  of  from 
1,600  to  2,000  feet,  and  is  frequently  conveyed  in  pipes  very  many 
miles;  the  pressure  varies,  but  it  is  extremely  heavy.  I  merely 
advert  to  this  matter  to  give  you  scientists  and  thinkers  a  little 
food  for  reflection.  Is  there  any  probability  of  our  finding  natural 
gas  and  reaching  it  at  any  practicable  working  depth  in  this  north- 
western country!  I  am  impressed  with  the  belief  that  our  good  Cre- 
ator has  something  in  reserve  for  us,  and  that  this  great  and  good 
country  will  not  have  to  be  dependent  forages  upon  distant  local- 
ities for  this  all  imx>ortant  element  to  the  comfort  of  mankind. 
Whilst  it  may  be  scientifically  thought  that  Minnesota  is  located 
outside  the  belt  where  natural  gas  can  be  reached,  I  am  still 
deeply  impressed  with  the  belief  that  efforts  should  be  made 
whereby  the  question  can  be  practically  tested,  and  at  least  use 
the  means  to  the  end  hoped  for.     Very  respectftdly, 

7  Spbingeb  Habbaugh. 
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VII. 


THE  DEEP  WELL  AT  LAKEWOOD  CEMETERY, 

MINNEAPOLIS. 


This  well  is  situated  on  the  south  side  of  the  cemetery,  near 
the  beginning  of  the  tamarack  swamp,  which  connects  lakes 
Calhoun  and  Harriet,  but  on  high  ground,  about  50  feet  above 
the  lake.  It  is  75  feet  above  the  Milwaukee  depot,  or  about 
900  feet  above  the  sea. 

The  following  general  statement  of  the  drift  was  obtained  from 
the  Superintendent  (F.  M.  Gray)  and  from  observations  on  the 
drillings  as  they  were  shown  during  the  progress  of  the  work. 
Samples  of  these,  and  of  the  rock  strata,  to  the  bottom  of  the 
well  have  been  preserved  and  are  deposited  in  the  General 
Museum  for  future  reference  and  verification: 

1.  Gravel  and  sand  ;  mainly  referable  to  the  bine  till  as  its 
sonroe.  It  is  suitable  for  road-making;  the  npper  portion  of 
this,  not  noticed  by  Mr.  Gray,  oonsists  of  yellow  loam,  such  as 
covers  the  most  of  the  country,  making  the  soil,  having  a  thick- 
ness of  1-4  feet 135  feet. 

2.  Yellowish,  ochery,  or  rusted  clay  in  which  the  stones, 
and  all  boulders,  one  of  which  was  broken  and  brought  up  in 

fhtgments,  have  a  ferruginous  coating  or  weathering 135-138  feet 

[This  seems  to  have  been  the  bottom  of  the  old  preglacial 
(rather  interglaclal)  river  gorge.  It  is  evinced  by  this  weathered 
material.  A  boulder  of  syenitic  gneiss  as  large  as  a  man^s 
flst,  which  was  said  to  have  been  brought  up  in  the  pump,  was 
exhibited  by  the  men  at  work.  It  was  weathered  and  looked 
so  much  like  a  surface  pebble,  such  as  can  be  found  anywhere 
now  on  the  top  of  the  ground,  that  at  first  this  statement  was 
disbelieved.  But  when  the  Superintendent  showed  a  piece  of 
hard  gray  granite,  evidently  ft-eshly  fhM!tured  by  the  drill,  hav- 
ing a  red  weathered  exterior,  I  vras  inclined  to  beheve  that  the 
pebble  of  gneiss  also  may  have  come  firom  this  depth.] 

3.  Bluetm 138-212  feet. 
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4.  Gravel  and  sand  and  blue  till.  Thia  was  changeable,  and 
seemed  to  be  as  if  iaterstratified,  but  of  course  that  could  not  be 

stated  on  the  basis  simply  of  the  pumpings 212-248  feet. 

5.  Boulders  of  Trenton  limestone,  and  of  granite,  with  some 
sand  all  more  or  less  involved  with  some  blue  till.  The  rock 
was  struck  next  below  this,  and  at  a  depth  of  264  feet  beneath 
the  surface.  This  depth  seems  to  demonstrate  the  existence  of 
some  great  excavation  in  the  strata,  probablj,  as  supposed  in  the 
report  on  Hennepin  Ck>unt7,^  the  old  gorge  of  the  Mississippi 

river,  at  least  in  interglacial  times • 248-256  feet. 

6.  Qnartzose  sandstone,  in  friable  strata  or  massive,  com- 
posed of  rounded  grains  of  pure  quartz 256-276  feet. 

7.  The  same 276-296  feet. 

8.  The  same 296-318  feet. 

9.  At  the  depth  of  318  feet  about  one-half  of  the  washed 
drillings  are  found  to  consist  of  dolomitic  rock,  and 
the  rest  of  the  same  white  sand.  Some  of  the  coarser  frag- 
ments show  that  this  dolomite  is  compact,  fine  grained,  of  a  yel- 
lowish-gray color,  approaching,  in  both  resi>ect8,  some  of  the 
strata  of  the  Cambrian.  Occasional  fragments  of  crystalline 
rock,  found  in  the  drillings  here,  and  before,  evidently  are  de- 
rived from  the  drift  below  the  point  at  which  the  pipe  stands  on 

the  boulders,  etc.,  of  No.  6 318-320feet. 

10.  At  325  feet  the  pumpings  consist  almost  entirely  again 
of  white  sand.     Hence  the  dolomitic  layers  seem  to  have  been 

not  greater  than  ten  feet  in  thickness 320-325  feet. 

[At  this  point  some  pebble  or  other  obstruction  in  the  drill- 
hole caught  the  drill  and  caused  the  breaking  of  one  of  the 
wooden  poles,  and  a  delay,  the  drill  being  lodged  and  wedged 
fast.  When  the  drill  was  got  started  again  and  the  pumpings 
were  preserved,  the  samples  exhibited  (Aug.  15)  were  said  to 
have  come  from  the  depth  of  360-403  feet,  and  nothing  was  said 
of  the  interval  between  the  last  preserved  record  (325  feet)  and 
360  feet.  Hence  there  is  no  certainty  whether  it  contained  drill- 
ings like  those  at  325  feet  or  at  360  feet.] 

11.  Slightly  red,  fine  grained,  dolomitic  rock,  of  homogene- 
ous characters 360-403 feet. 

12.  About  one-half  of  the  drillings  are  like  the  last,  and  the 
rest  are  of  rounded,  white,  translucent,  quartz-grains  like  the 
next.  It  is  probable  that  the  mixture  is  occasioned  by  the  in- 
^requency  of  the  pumping,  and  not  by  an  original  mixture  in 
the  rock.    The  transition  from  dolomite  to  sandrock  took  place 

in  this  interval 403-416  feet. 

13.  Translucent,  rounded  grains  of  quartz,  almoet  nothing 

else 416-424feet. 

14.  The  same  as  the  last.  At  the  time  of  this  visit  the  work- 
men exhibited  some  fragments  consisting  of  white  chert  coated 


•  Fifth  Annual  Report,  page  177. 
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with  fine  rhombohedrons  of  dolomite  of  the  same  reddiah  color 
as  the  rock  at  No.  11,  with  a  few  scattered  cabes  of  pyrite,  bat 
they  conld  not  assign  any  definite  horizon  to  them,  saying  they 
picked  them  out  of  the  pampings.  They  are  probably  from  the 
reddish  dolomite,  but  may  be  from  the  top  of  the  sandrock  when 
the  passage  from  one  to  the  other  is  apt  to  alternate  from  sand- 
rock to  dolomite  in  thin  beds  accompanied  by  chert 424-434  feet 

14.  White  qnartz  sand,  ronnded 434-481  feet. 

15.  White  qnartz  sand,  with  traces  of  light  green  shale,  and 
occasional  small,  aggregated,  clustered ,  cubes  of  pyrite,  the  clus- 
ters being  about  the  size  of  mustard  seeds 481-504  feet. 

16.  White  quartz  sand,  rounded,  with  some  green  shale.  In 
mass  this  does  not  appear  so  clearly  white  as  the  last  two,  but  a 
dirty  white,  apparently  due  to  some  soft,  colored  material 
ground  up  by  the  drill,  which,  on  getting  dry  cements  the  sand 

grains  into  fragile  lumps 504-558 feet. 

17.  White  sand  and  green  sand,  the  latter  mainly  ground  to 
a  fine  powder,  so  as  to  stain  the  whole  and  make  a  greenisb, 
fragile,  loose  mass,  when  dry.  Some  of  the  green  sand  is  like 
the  distinct  green  sand  lumps  seen  in  the  St.  Croix,  at  Red 

Wing 658-607  feet. 

[The  interval  unrepresented  by  drillings,  from  607  feet  to  694 
feet,  probably  was  made  up  of  the  same  as  the  last,  or,  perhaps, 
more  like  the  next.] 

18.  White  sand 694-763  feet. 

19.  Mainly  white  sand,  but  baring  a  mixture  of  other 
grains  that  are  not  silica,  and  of  a  heavy  cementing  substance 
that,  when  dry,  seems  to  be  a  powdered  rock  of  some  sort,  of  a 
light  bufif  and  pinkish  color.  The  mass,  however,  does  not  ef- 
fBTvesce.    Some  scattered  grains  are  green  and  soft,  and  may  be 

the  source  of  the  coloring  cement. 763-780  feet. 

20.  Green  clay  or  shale;  non-effervescing,  very  fine  grained..    780 -935  feet. 

21.  White  sand,  with  a  faint  yellowish  tint 935  - 1006  feet. 

22.  Siliceous  sand,  with  a  faint  pinkish  tint,  rather  fine 1005 -1010  feet. 

2;^.     Siliceous  sand,  with  a  deeper  pinkish  tint,  rather  coarse 

grain,  some  of  the  grains  being  amethystine,  and  others  of  a 

light  yellow  color 1010 -1060  feet. 

24.    Siliceous  sand  like  the  last,  but  of  a  lighter  color 1060  - 1 105  feet. 

26.  The  same,  but  cemented,  when  dry,  with  gronnd-np, 
reddish  shale,  probably  derived  from  some  beds  introductory  to 
the  next 1105 -1123  feet. 

26.  Compact,  red  clay,  or  shale,  like  that  seen  at  Fond  du 
Lac,  below  the  red  sand  rock,  and  interstratified  with  it 1123 -1167  feet. 

[At  some  places  between  1123  and  1167  feet,  several  pieces  of 
red  shale,  mottled  with  light  green,  were  brought  up  by  the 
pump.  Some  of  th^se  are  two  inches  across.  They  are  fine- 
grained, gritless,  and  sparkle  with  fine  flakes  of  talc  or  mica. 
The  green  portions  of  this  shale  are  finer  grained  than  the  red,  and 
also  are  harder.     The  red  has  a  powder  tbat  is  reddish-umber  in 
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oolor,  and  the  green  partn  have  a  powder  nearly  white,  or  at 
least  greenish-white.  Within  the  green  can  be  seen,  nnder  the 
loop,  scattered,  distinct  grains,  of  mnch  darker  green,  nearly 
black,  which  are  abont  as  hard  as  talc,  and  mash  easily  nnder 
pressure,  with  a  greenish  powder.  The  greenish  shale  seems  to 
be  snbcrystalline.  It  occupies  patches  that  are  broad  but  thin, 
and  constitutes  but  a  small  part  of  the  whole;  but  it  is  intimately 
blended  with  the  red  in  structure.  According  to  Mr.  Gray, 
this  reddish-brown  shale  gradually  became  harder,  and  at  1235  feet 
it  was  a  hard  rock,  and  continued  so  to  at  least  the  depth  of  1286 
feet,  where  the  drill  was  at  work  when  this  information  was  ob- 
tained. 

At  1235  feet  a  somewhat  harder  stratum  was  reached.  The 
drilling^  have  a  reddish  color,  but  show  angular  fragments  of 
gray  or  greenish  slaty  rock,  soft,  gritless,  glittering  vdth  fine 
flecks  and  resembling  Nos.  450  and  452  of  the  geological  sur- 
vey series  (blue),  but  less  hard.  These  fragments  evidently 
show  the  nature  of  the  rock  at  this  depth,  the  red  color  of  the 
drillings  being  caused  by  intermingling  with  material  from 
the  overlying  beds,  the  well  at  this  depth  not  being  piped.  Some 
of  the  fragments  of  gray  or  light  green  shale  are  «n  inch  across. 
The  sand  grains,  and  all  the  reddish  coloration,  are  undoubtedly 
from  the  higher  strata.  The  gray-green  shale  is  fragmental,  not 
crystalline,  except  as  it  may  contain  grains  from  the  crystalline 
rocks,  glitters  with  light-colored  scales  of  mica,  macerated  by 
water  and  Mction,  and  also  holds  rounded  grains  of  a  green 
substance,  which  outwardly  is  nearly  black  but  vnthin  is  much 
lighter,  and  which  mashes  easily,  evidently  the  same  substance 
as  mentioned  already.] 

27.  Reddish-brown  schist,  hardness  about  four  and  one-half 
or  five,  with  a  gray  streak  or  powder,  glistening  with  reflecting, 
minute  points  of  some  mineral  which  it  is  impossible  to  name, 
but  which  may  be  mica  scales.  This  has  the  general  outward  aspect 
of  an  impure  hematite,  but  its  powder  and  its  weight  show  it 
is  not  an  iron  ore  of  any  kind.  On  washing  a  considerable 
quantity  of  the  drillings  from  this  interval  (really  labeled  from 
1260-1380  feet),  the  residue  consists  of  grains  of  a  great  variety 
of  rocks,  demonstrating  that  great  care  must  be  taken  in  draw- 
ing inferences  from  the  appearances  of  the  drillings  furnished  by 
the  usual  well  driller,  and  that  the  drillings  from  the  upper  por- 
tions of  the  well  are  constantly  mixed  with  those  derived  from 
below,  in  such  abundance  often  as  to  screen  entirely  the  true 
character  of  the  lowest  strata  from  the  notice  of  the  geologist. 
Th«)  grains  in  this  instance  consist  of  the  following  kinds :  ( 1 )  Con- 
spicuously, white,  limpid  sand.  (2)  Brown  schist,  with  a  gray  or 
light  streak,  making  the  greater  part.  (3)  Soft)  greenish  slate.  (4) 
Bed,  soft  shale  with  spots  of  green.  (5)  A  few  bits  of  an  arkose-like 
sandstone,  with  a  pea-green  interior  color.  (6)  A  gray,  hard,  fine- 
grained schist,  not  foliated  like  (2),   but  having  an  angular 
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fractore,  as  if  massive,  and  (7),  A  single,  large  piece,  of  a 
dark,  medium-grained,  massive  rock,  like  a  dioryte.  These 
last,  (6  and  7),  evidently  are  from  near  the  bottom  of  the  drill, 
as  they  are  the  last  to  appear  among  the  drillings 1167-  1400feet. 

SUMMAEY  OF  THE  WELL  DEILLED   AT  THE  LAKE- 
WOOD  CEMETEEY. 

1.  Drift,  1-256  feet 256  feet. 

2.  White  sandrock,  256-318  feet 62  feet. 

3.  Dolomitic  rock,  318-403  feet 85  feet. 

4.  White  quartz  sandrock,  403  -  504  feet 101  feet. 

5.  White  quartz  sand  and  green  sand,  504  -780  ft.  276  feet. 

6.  Green  clay  or  shale,  780-935  feet 145  feet. 

7.  Siliceous  sand,  yellowish  or  pinkish,  935-1105 

feet 170  feet. 

8.  Soft  red  shale  and  sandstone,   with  greenish 

mottlings,  has  red  powder,  1105-1167  feet...     62  feet. 

9.  Harder,  reddish-brown  rock,  not  arenaceous, 

a  schist,  has  light  gray  powder,  1167-1400 

feet 233  feet. 

The  boring  ceased  at  1400  feet. 

The  drilling  of  this  well  was  subsequently  continued  to  the 

depth  of feet.     At  1860  feet  the  washed  drillings  consisted 

largely  of  white,  limpid,  rounded  quartz  grains,  from  above,  and 
of  a  gray,  tough  crypto-crystalline  rock,  which  showed  the  na- 
ture of  the  rock  at  that  depth,  resembling  many  of  the  strata 
seen  in  the  rocks  at  Thomson  and  thence  to  Knife  Falls,  of  which 
the  survey  numbers  four  hundred  and  sixty-nine  and  four  hun- 
dred and  seventy-three  might  be  mentioned.  Some  larger  frag- 
ments were  black  and  graphitic,  and  throughout  the  whole  were 
numerous  battered  films  of  metallic  iron  from  the  drill. 
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VIII. 


NOTES  ON  THE  ARTESIAN    WELLS  AT   MENDOTA, 

HASTINGS,  RED  WING,  LAKE  CITY  AND 

BROWNSVILLE,  AND  ON  THE  DEEP 

WELLS  AT  ST.  PAUL. 


The  well  at  Mendota  was  drilled  by  W.  E.  Swan,  and  the  fol- 
lowing designations  are  his.  The  point  at  which  the  well  be- 
gins is  sixty-five  feet  above  the  Mississippi  river,  within  the 
river  gorge,  and  so  near  the  rock  bluff  composed  of  the  Trenton 
limestone  and  the  St.  Peter  sandstone  that  the  drill  encountered 
some  of  the  old,  fallen  masses  of  the  limestone  at  some  depths 
below  the  top  of  the  St.  Peter,  which  is  visible  in  the  immediate 
bluff  about  fifty  feet  distant.  The  St.  Peter  sandstone  rises  forty - 
seven  feet  above  the  top  of  this  well.  The  top  of  the  well  is 
about  seven  hundred  and  fifty  feet  above  the  sea. 

No.  1.     Limestone.  [Fallen  maases  of  the  Trenton — N.  H.  W.]...  22  feet. 

No.  2.     Brown  sandrock 60  feet. 

No.  3.    Bine  shale 30  feet. 

[This,  which  here  is  designated  blue  shale,  is  probably  not  all  bine  shale.  It 
holds  the  place  of  the  Shakopee  limestone,  and  is  abont  on  the  horizon  where 
the  known  npper  strata  of  that  formation,  abont  a  mile  east  of  Hamilton,  with 
the  theoretical  dip  that  mnst  be  assumed  toward  the  northeast,  would  require 
the  Shakopee.  The  Shakopee  eyerywhere  in  Scott  and  Dakota  counties  causes 
remarkable  bogs,  indicating  the  impervious,  shaly  nature  of  the  formation. 
Moreover,  it  becomes  arenaceous,  as  well  as  sbaly,  as  may  be  seen  at  Northfield. 
Its  firmness,  under  erosion,  is  reduced  by  these  qualities,  and  it  also  is  less 
frequently  seen — N.  H.  W.]* 


^According  to  ReT.  James  Dobbin,  the  following  alternations  of  strata  were  found  in  sinking 
a  well  at  the  Shattuok  School,  Faribault,  indicating  that  the  top  of  the  Shakopee  there  waa 
found  to  be  a  blue  clay  5  feet  thick:  Clay  soil,  9  feet;  Umerock,  2(  feet;  sandrock,  117  feet;  stilf, 
blue  clay,  5  feet;  fine,  brown  sand,  8  feet ;  striking  a  very  hard  stone,  which  was  regarded 
granite,  but  which  was  probably  the  firmer  dolomitlc  beds  of  the  Shakopee,  which  can  be  seen 
in  the  valley  of  the  Cannon  rirer,  a  few  miles  further  north,  and  near  the  Cannon  Valley  roller 
mill. 
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No.  4.  Sandrock 35  feet. 

'^    5.  Magnesian  limestone 145  '' 

**    6.  Sandrock 95  " 

"    7.  Gray  shale *. 50  " 

**    8.  Green  shale 110  *' 

*•    9.  Limestone 10  " 

"  10.  Bine   shale 30  " 

"  11.  Sandrock 50  " 

**  12.  Gray  shale 40  " 

"13.  Green   shale 35  ** 

"14.  Very  hard  red  sand  rock,  enclosing  beds  of  red  shale...  145  '' 


Total 857  feet. 


{( 


No.  5  of  this  well  seems  to  be  the  same  limestone  that  outcrops  at  Hastings. 
We  struck  a  crevice  when  we  got  40  feet  into  this  stratum,  from  which  the  water 
began  to  flow  at  the  rate  of  40  gallons  per  minute.  A  second  flow  of  water 
was  obtained  from  No.  11  (sandrock).  When  we  got  through  that  sandrock, 
the  well  flowed  300  gallons  per  minute.  After  we  got  through  drilling  we  tubed 
the  well  and  separated  the  upper  Tein  of  water  from  the  lower  vein,  and  Mre 
found  the  lower  water  to  be  much  softer  than  that  which  comes  from  the  upper 
yein.  We  also  found  that  the  water  from  the  lower  vein  rose  14  feet  above  the 
surface,  while  that  from  the  upper  vein  would  only  rise  4  feet.  No  vrater  was 
obtained  from  the  red  sandrock  (No.  14) ;  there  was  no  increase  in  the  flow 
after  passing  through  No.  11." 

The  Hastings  deep  well  was  drilled  by  W.  B.  Swan,  and  the  in- 
formation here  given  respecting  the  character  of  the  strata  is 
derived  from  his  notes  and  from  a  series  of  the  preserved  drill- 
ings which  he  has  furnished.  This  well  is  located  at  the  depot 
of  the  Chicago,  Milwaukee  and  St.  Paul  railway,  about  seven 
hundred  and  ten  feet  above  the  sea,  and  about  ninety  feet  below 
the  top  of  the  St.  Lawrence  limestone  as  exhibited  in  the  bluffs 
adjoining.     The  water  rises  fourteen  feet  above  the  surface. 

1.  Dolomitic  limerock.    St.  Lawrence 80  feet. 

2.  Sandrock 15    ** 

3.  Dolomitic  grit,  (Mr.  Swan  designated  this  limestone) 12 

4.  Sandrock,  supplying  no  water 95 

[Some  of  this  is  coarse  and  some  is  fine.  In  the  lowest 
ten  feet  the  drillings  contained  fragments  and  rusty  tubes 
that  recall  the  tubes  in  the  St  Peter  sandstone  described 
in  Vol.  1,  p.  656,  but  these  are  much  firmer.] 

5.  Sandy  shale,  white,  mostly  sand 

6.  Gray  shale,  with  much  sand  and  some  dolomite 

7.  Green  shale,  t.  e.  sand  and  green  sand 

8.  Green  shale,  probably  pulverized  green  sand 
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9.  Sandy  shale,  sand  and  green  sand 15feet. 

[Nos.  6,  7,  8  and  9  may  all  be  described  as  sand  and 
green  sand.] 

10.  Sandrock  with  a  few  lamps  of  iron  pyrite 20 

11.  Sandrock  with  a  few  lumps  of  iron  pyrite 20 

12.  Sandrock  with  more  iron  pyrite  ;  first  flow  of  water 20 

13.  Gray,  sandy  shale 20 

14.  Blue  shale 70 

15.  Sand  and  pnlTerized  green  sand 20 

16.  Dolomitic  grit  with  gray  shale  and  sand 5 

17.  Sand  rock  with  lumps  of  iron  pyrite  and  dolomitic  grit 
Second  flow  of  water 5 

18.  Sandrock  with  some  pyrite 25 

19.  Sandrock,  coarse 10 

20.  Sandrock 10 

21.  Sandrock,  coarse 10 

22.  Sandrock 100 

23.  Sandrock,  coarse 30 

24.  Sandrock,  fine  and  coarse,  some  grains  one-quarter  inch 
in  diameter,  one  of  black  quartzite,  with  traces  of  red  shale...  40 

25.  White  quariz  sand,  mixed  with  pinkish,  apparently  or- 
thoclose  sand,  and  some  grains  of  red  and  black  quartzite 30 

26.  Red  shale,  with  some  white  quartz  sand 20 

27.  Red  and  white  sand  with  pieces  of  battered  metallic 
iron,  doubtless  from  the  drill 15 

28.  Red  shale 40 

29.  Mainly  white  quartz  sand,  but  tinted  red  by  bits  of 
shale  and  other  red  grains;  contains  bits  of  metallic  iron Tl 

30.  The  same  but  more  red 50 

31.  The  same;  the  shale  is  soft  and  has  a  red  powder,  like 

hematite 110     ** 


Total  depth 1160  feet 

This  well  flows  about  one  hundred  gallons  per  minute  and  raises  the  water 
fourteen  feet  above  the  surface.  There  seems  to  be  a  Ttry  small  portion  of 
salt  in  the  water.  We  all  expected  to  get  a  large  flow  at  Hastings,  and  were 
greatly  disappointed  at  the  result. 

The  Red  Wing  well  is  at  and  on  the  same  level  as  the  depot  of 
the  Chicago,  Milwaukee  &  St.  Paul  railway  and  hence  six 
hundred  and  eighty -seven  feet  above  the  sea.  It  was  drilled  by 
Mr.  W.  E.  Swan,  and  the  information  below  ia  derived  entirely 
from  him.     It  begins  and  ends  in  the  St.  Croix  formation. 


8 
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No.  1.  Sand  and  gravel 40  feet. 

**  2.  Sandy  shale..; 10  " 

**  3.,  Blue  shale 50  ** 

"  4.  Sandrock 10  ** 

**  5.  Blue  shale ;I0     '* 

**  6.  A  mixture  of  sand,  quartz  and  limerock 45  ** 

''  7.  Softsandrock 265  " 

Total 460  feet. 

'^This  well  flows  eight  hundred  gallons  a  minute  at  the  surface,  above  which 
its  water  rises,  when  confined  in  a  pipe,  to  the  height  of  seventy-five  feet.  It 
is  the  largest  flow  for  the  depth  that  I  have  seen  in  my  experience  of  twenty- 
one  years.  It  began  to  flow  over  at  one  hundred  and  ninety  feet  from  the  sor- 
faoe  and  kept  on  increasing  to  the  end.  We  stopped  drilling  in  [at]  the  red 
sandrock.  I  have  no  faith  in  getting  aa  increase  of  water  after  we  strike  it, 
as  it  always  gets  very  hard,  so  that  we  cannot  drill  more  than  sixteen  feet  in 
twenty-four  hours,  while  in  the  sandrock  where  we  get  our  flow,  we  have 
sometimes  drilled  from  flve  to  fifteen  feet  an  hour."  * 

The  Well  at  Lake  OUy  was  also  drilled  by  Mr.  W.  E.  Swan. 
He  has  supplied  the  survey  with  a  series  of  the  drillings  in  bot- 
tles. His  designations  were  published  in  the  Museum  report 
for  1881,  [tenth  annual  report,  p.  161],  and  are  here  repeated 
with  such  corrections  as  a  study  of  the  drillings  requires.  This 
well  passes  through  a  considerable  thickness  of  drift,  showing 
the  great  depth  of  the  Mississippi  gorge  at  that  place,  being  at 
least  two  hundred  and  ten  feet  below  the  top  of  the  well.  The 
depot  at  Lake  City  is  seven  hundred  and  five  feet  above  the  sea. 
and  this  well  is  on  the  same  level,  and  forty-one  feet  above  tlie 
low  water  level  of  lake  Pepin.  The  well  begins  in  the  St.  Croix 
formation. 

1.  Black  soil 2feet. 

2.  Yellow  clay 40      * 

3.  Gravel  and  sand 160 

4.  Fine  loam-clay 5 

5.  Sand,  this  seems  to  be  the  beginning  of  the  rock 18 

6.  CkMirsesand 7    ** 

7.  Sand 208     ** 

8.  Sand,  rusty  or  stained  with  light  red  shale 5 

9.  Sand,  very  coarse,  white  grains  often  fractu^-ed 15 

10.  Sand,  stained  with  red  shale,  and  with  flesh  red  grains  35 

11.  Sand 5     ** 

12.  Red  shale  and  sand;  shale  is  soft  and  has  a  red  powder...  230     '* 

Total  depth 820  feet. 

*  Col.  Wm.  CoWill  Bays  that  at  Christ's  Brewery,  Red  Wing,  is  a  deep  well  that  spouta  three 
hundred  barrels  per  day,  rising  thirty  feet  above  the  surface — one  hundred  and  sixty  feet  in 
drift  and  one  hundred  feet  in  sandrock— eighty  rods  west  of  the  Milwaukee  depot  and  three 
rods  south  of  the  track  and  thirty  feet  above  it. 


It 
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The  artesian  toeU  at  BrovmsviUCy  in  Houston  county,  was  an  ex- 
periment for  increasing  the  supply  of  water  to  the  grist  mill  of 
Messrs.  Shaller  Brothers.  According  to  Mr.  Swan,  who  drilled 
the  well,  the  discharge  is  1,000  gallons  per  minute,  soft  water,  and 
granite  was  reached  at  690  feet,  where  the  work  ceased.  The 
mouth  of  this  well  may  be  25  feet  above  the  Mississippi  river, 
or  650  feet  above  the  sea,  and  the  water  rises  12  or  14  feet  above 
the  surface  of  the  ground.  The  Potsdam  seems  here  to  have  been 
wanting,  and  the  St.  Croix  deposited  unconformably  upon  the 
granite. 

No.  1.     Blue  clay 40  feet. 

No.  2.     Limestone.  [Doubtfnl,  probably  a  dolomitic  grit — N.  H. 

W.] 25  feet. 

No.  3.     Blue  shale 60  feet. 

No.  4     Green  shale 70  feet. 

No.  5.    Sandrock 395  feet. 

Total 590  feet. 

The  first  well  drilled  at  the  St.  Pavl  Harvester  Works,  in  1882, 
was  in  the  rattling,  or  chipping,  room  of  the  foundry,  at  a  height 
of  about  fifteen  feet  above  Phalen  creek  near  by,  or  about  863 
feet  above  the  sea.  *  This  well  was  drilled  by  N.  W.  Gary,  to 
the  depth  of  582  feet  (claimed  by  Mr.  Gary  to  be  602  feet),  when 
his  work  ceased.  In  the  winter  of  1882-3  it  was  continued,  by  a 
diamond  drill,  under  the  management  of  Joseph  Susor,  to  the 
depth  of  626  J  feet.  The  only  samples  preserved  from  this  well, 
so  far  as  known,  were  from  the  part  drilled  by  Mr.  Susor.  They 
are  from  10,  20,  30,  and  44  feet  below  582  feet.  These  are  pul- 
verized, darkish  gray,  shaly,  siliceous,  probably  dolomitic, 
agreeing  with  the  core  obtained  from  the  second  well  at  a  cor- 
responding depth.  Owing  to  the  supposed  bed  of  iron  and  iron 
ore  (reported  to  be  very  hard  to  drill),  in  the  first  well  a  second 
one  was  drilled^  at  a  point  about  fifteen  rods  north  from  the 
first,  on  land  about  eight  feet  higher,  or  approximately  871  feet 
above  the  sea.  Mr.  Gary  drilled  in  this  well,  during  the  summer 
and  autumn  of  1882,  to  the  depth  of  515  J  feet.  Mr.  Susor,  with 
a  diamond  drill,  penetrated  156  feet  further,  or  to  a  total  depth  of 
671  i  feet.    A  very  complete  set  of  the  samples  from  this  well 

•The  railroad  at  the  Union  Depot,  St.  Paul,  is  701.5;  water  in  Phalen  creek,  at  the  highest 

crossing  of  the  St.  Paul,  Stillwater  and  Taylors  Falls  Railroad,  845;  water  in  this  creek  at  the 

Harrester  Works,  848;  Phalen  lake,  854.  Concerning  the  alleged  discorery  of  a  deposit  of  metal- 

Jic  iron  and  magnetic  iron  ore  in  this  well,  beginning  at  the  depth  of  560  feet,  and  reaching  be- 

ow  at  least  42  feet,  see  the  Pioneer  Pre**  for  August  24, 1882. 
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were  courteously  supplied  by  Mr.  Kirk,  from  the  drillings  pre- 
served in  the  office  of  the  Harvester  Works  at  St.  Paul,  Mr. 
Gary  drilled  a  hole  six  inches  in  diameter;  the  core  obtained  by 
the  diamond  drill  is  about  an  inch  in  diameter.  The  water  stands 
constantly  in  each  well  at  35  or  40  feet  below  the  surface.  The 
following  descriptions  of  these  drillings  are  essentially  as  prepared 
by  Mr.  Upham.    Bock  was  reached  at  235  feet. 

No.    1.     Dark,  sandy  and  clayey  loam 1-lOfeet 

2.  Gray  sand  and  fine  gravel  containing  pebbles  np  to 
three-quarters  of  an  inch  in  diameter 10-20     *' 

3.  Same,  with  pebbles  np  to  one  and  a  half  inches  in 
diameter 20-30     " 

4.  YeUowish  coarse  sand 30-40     ** 

5.  Yellowish  sand  and  gravel,  with  pebbles  np  to  one- 
half  inch 40-60     ** 

6.  Yellowish  sand  and  fine  gravel 50-60     '^ 

7.  Light  gray  sand  and  fine  gravel 60-70 

8.  Light  gray  sand  and  fine  gravel 70-80 

9.  Light  gray  sand  and  fine  gravel 80-90 

10.  Light  gray,  fine  sand  and  pebbles  up  to  one  and  one- 
half  inches,  slate,  greenstone,  etc 90-100     *' 

11.  Light  gray,  fine  sand  and  pebbles  up  to  three-qnarters 
of  an  inch,  including  some  of  granite 100-110 

12.  Light  gray  sand  and  gravel,  with  small  pebbles  of 
granite,  greenstone,  etc 110-120 

13.  Light  gray  sand  and  gravel,  with  small  pebbles  up  to 
one-half  inch 120-130     ** 

14.  Light  gray  sand  and  fine  gravel 130-140     *' 

15.  Light  reddish  gray  sand,  with  rare  green  stone  peb- 
bles up  to  one  and  one-half  inches  in  diameter 140-150     '* 

16.  Light  reddish  gray  sand,  with  pebbles  (rare)  up  to 
two  inches  in  diameter 150-160     '^ 

17.  Light  reddish  gray  sand,  withi>ebble8  up  to  one  and 
one-half  inches 160-170     ** 

18.  Light  gray  sand,  with  pebbles  up  to  one  inch  in  diam- 
eter        170-180     *' 

19.  Coarse  gravel,  largely  made  up  of  pebbles  (from  the 
northeast)  up  to  one  and  one-half  inches 180-190    ** 

20.  Similar  to  last  but  containing  more  sand  intermixed      190-200     *' 

21.  Same,  mostly  finer,  but  with  occasional  pebbles  up  to 
two  inches,  (one  a  reddish  porphyry,  from  Lake  Su- 
perior)       200-210     ** 

22.  Coarse  gravel,  mostly  pebbles  up  to  two  inches,  with 
little  sand 210-220    '' 

23  Yellowish  sand,  with  few  gravel  stones,  (these  proba- 
bly from  the  stratum  above) 220-230 
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'*  24.  The  pulverized  drilling  contains  a  large  proportion  of 
broken,  angular  fragments  (np  to  one-third  of  an 
inch)  of  buff  magnesiitn  limestone  (with  some  sand 
and  gravel  stones);  the  rock  is  said  to  have  been 
stmck  at  two  hundred  and  thirty-five  feet. 230-240 

25.  Light  yellowish,  very  fine  powder,  slightly  caked  in 
the  box,  including  no  coarse  particles  or  fragments; 
effervescing  freely 240-260 

26.  Light  buff;  drillings  intermediate  in  character  be- 

tween the  last  two 250-260     ** 

*'  27.  Similar  to  last,  but  more  arenaceous,  mainly  very  fine, 
granular  (fractured),  angnlar  (also  containing  sand 
and  occasional  small  pebbles,  doubtless  from  above 
two  hundred  and  thirty-five) 260-270     ** 

'*  28.  Light  buff  magnesian  limestone,  in  fine  (from  dust  up 
to  one-twelfth  of  an  inch)  angular  frtbgmeots.  with 
grains  of  rounded  quartz 270-280     ^^ 

*'  29.  Magnesian  limestone,  yellowish  buff,  containing  a 
considerable  proportion  of  white  quartz  particles, 
some  of  them  rounded  by  water,  up  to  one-twentieth 
of  an  inch  in  diameter,  with  arenaceous  chert  and 

quartz  geodes 280-290     ** 

30.  Mostly  very  fine  yellowish  powder  (dust)  nearly  like 
No.  25,  but  also  containing  frequent  angular  par- 
ticles up  to  one-quarter  of  an  inch  in  diameter,  of 

magnesian  limestone 290-300    ** 

[The  samples  from  three  hundred  to  three  hundred 
and  fifty  were  wanting  and  could  not  be  found  nor 
learned  of.  This  part  is  probably  limestone,  which 
lies  both  above  and  below.] 
36.  Mostly  fine,  light  gray  powder,  with  angular  fii^g- 
ments  up  to  one-eighth  of  an  inch,  of  fine  grained 
magnesian  limestone  that  effervesce  freely 350-360    '  * 

*  *  37.  Sandstone;  light  yellowish,  fine,  largely  (half  or  more) 
composed  of  white  quartz  grains,  well  rounded,  up 
to  one-thirtieth  of  an  inch  in  diameter,  with  dolo- 
mitic  powder 360-370     " 

38.  Limestone ;  light  yellowish  buff,  nearly  like  No.  36, 
excepting  color 370-380    " 

39.  Sandstone;  light  gray;  all  the  grains   water-rounded 

mostly  one-sixtieth  to  one-twentieth  of  an  inch  in 
diameter,  or  finer;  none  coarser  than  one-twentieth 

of  an  inch 380-390     ** 

**  40.  Same  as  last,  mostly  beautifully  ronnded  white  quartz 
grains,  with  pieces  of  coal,  metallic  iron  and  famace 
slag 390-400    ** 

41.  Same  as  last,  becoming  more  yellowish,  with  a  few  bits 
of  coal  and  l^attered  scales  of  metallic  iron 400-410    ** 

42.  Same,  with  a  few  grains  of  shining  black  coal  and 
scales  of  metallic  iron,  the  latter  largeljf  oxydized...     410-420     " 
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**  43.  Same,  bat  finer  and  whiter ;  grains  not  exceeding;  one- 
fortieth  of  an  inch,  all  well  ronnded,  with  some 
pyrite,  and  a  few  iron  scales 420-430     '* 

^'    44.     Same  as  last;  very  light  yellowish,  with  slight  traces 

of  coal  and  iron  scales 430-440     '* 

*'  45.  Same  as  the  two  preceding,  with  a  few  grains  of  pyrite 
with  grains  of  rounded  quartz  firmly  cemented  to 
them  and  scales  of  iron 440-450     '^ 

"    46.     Still  finer  water- worn    sandstone,    very  light  gray, 

almost  white 450-460     ** 

'*  47.  Coarse  (up  to  one-twentieth  of  an  inch),  with  much 
also  that  is  very  fine;  yellowish  gray;  well  water- 
worn,  with  iron  scales  (rusted)  and  grains  of  a  black 
scoria;  also  contains  traces  of  green  shale  and  some 
dolomitic  powder 460-470     '* 

**  48.  Very  fine;  very  light  yellowish;  well  rounded;  much 
like  No.  46,  with  coal  (anthracite),  one  piece  being 
three-tenths  of  an  inch  in  diameter;  scoria  aud  scales 
of  iron 470-480     '* 

'^  49.  Very  fine;  light  leaden  gray,  arenaceous  (and  perhaps 
dolomitic)  shale;  (caking  somewhat  in  the  box)  effer- 
vesces      480-490     " 

* '  50.  Very  fine  (more  so  than  last)  light  dusky  gray,  aren- 
aceous shale ;  caking  harder  than  the  last 490-500     ^  * 

"  51.  Similar  to  the  last  but  more  arenaceous,  with  much 
sand  of  white  quartz,  up  to  one-hundredth  of  an 

inch  in  diameter 500-515     ^ 

[  At  five  hundred  and  fifteen  feet  the  pulverized 
drillings  stop,  and  the  remainder  of  this  well  is  rep- 
resented by  samples  of  the  core  of  the  diamond  drill, 
about  one  inch  in  diameter.] 

Core  from  Diamond  Drill. 

At  555  feet.  Gray,  compact  and  hard,  fine-grained  sand- 

"  Core  at  40  feet  (six  inches  "  of  core),    rock,  probably  dolomitic ;  inclosing  occasional 

shaly,  darker  laminae,  and  having  in  some 
portions  dark  specks  of  greensand. 

At  578  feet.  Same  as  the  preceding. 


"  Jan.  Ist,  1883 :  at  63  a.,— 18  inches 
or  core." 


At  590  feet.  Light  yellowish  buff,   compact  and  hard, 

"75  feet— 12  inches  of  core."  very  fine   grained  sandrock,  probably  dolo- 

mitic; containing  mica  scales  (?)  [very  mi- 
nute shining  facettes] ;  (not  shaly  and  having 
less  greensand.) 

At  626  feet.  Similar  to  the  last,  but  with  light  green 

"111  feet— llincbei  of  core."  streaks  and  irregular  blotches,   up  to  one- 

quarter  of  an  inch  thick,  vertically,  yet  not 
more  than  three-quarters  of  an  inch  long, 
thinning  at  each  side  to  one-twentieth  of  an 
inch  or  lees  in  thickness;  some  fine  shale. 
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At  650-660  feet.  Hard  and  compact,  alternately  arenaoeoas 

"Jan.  8tb.   Thia  la  f^m  185  to  145  feet,   and  shaly,  probably  doloinitic;  in  color  about 

jasEPii  Su!*oR."   one- tenth  part  buff;  about  one-half  dusky  gray ; 
(About  5  feet  of  core.)  and  about  two-fifths  dark  green.     The  layers 

of  dark  greensand  not  so  hard  as  the  other 
portions,  vary  from  one  twentieth  of  an  inch 
to  two  or  tluree  inches  in  thickness,  being 
interbedded  with  the  dusky  and  buflf  layers 

The  deep  well  at  Elevator  B.,  8t.  Paul,  is  situated  near  the  cen- 
tre of  the  southwest  quarter  of  the  southeast  quarter  of  section 
twenty -five,  about  three  and  one-half  miles  west  from  the  Har- 
vester Works  wells,  beginning  about  eight  hundred  and  fifty- 
five  feet  above  the  level  of  the  sea.  The  drillings  from  this  well 
were  examined  by  Mr.  Upham,  through  the  courtesy  of  Mr.  W. 
S.  Zimmerman.  The  entire  depth  is  eight  hundred  and  fifty 
feet,  drilled  by  N.  W.  Carey.  Water  stood  at  thirty -five  feet 
below  the  surface  during  the  entire  progress  of  the  work. 


1. 
2. 
3. 
4. 
5. 


Dark  gray,  fine  sand,  at  40  feet. 

Dark  gray,  fine  sand 

Light  gray,  shaly  limestone 

The  same 

Light  yellowish  gray,  very  fine  grained,  aren^boeons  (?) 


(( 


shaly 

6.  Fine  grained,  white  sandstone 

7.  Light  gray;  somewhat  argillaceous,  fine  grained,  appar- 
ently sandstone 

8.  Buff  magnesian  limestone  in  angnis  r  fragments 

Fine  grained,  white  quartz  sandstone,  water-rounded 

Buff  magnesian  limestone 

Fine,  light  yellowish  powder,  no  grains  visible 

White  sandstone,  in  small  part  iron  rusted,  water-rounded 
Light  buff,  gritty  stone,  like  the  core  of  the  diamond  drill 

in  the  Harvester  Works  well 

14.     Sand,  light  gray,  or  nearly  white 

Light  gray  shale 

Very  fine  bluish  shale 

Very  fine,  light  gray  shale 

Very  fine,  light  yellowish  gray  sandstone,  somewhat 
argillaceous 

19.  Very  fine  sandstone,  with  some  dark  green  grains 

20.  Very  fine  shale,  olive  green 

21.  Nearly  the  same  as  the  last,  with  some  sand 

22.  Light  gray  shale,  with  some  sand 

23.  Fine  grained  sandstone,  dark  gray 

24.  Light  gray  shale,  very  fine  grained 

25.  Unknown 


9. 
10. 
11. 
12. 
13. 


15. 
16. 

17. 
18. 


40-58  feet 
oo~o«5  leet. 
63-69 


69-83 
83-235 

235-265 
265-300 
300-320 
320-335 
33^-375 
375-436 

436-437} 

437i-478 

47^^15 

515-523 

523-529 

529-540 
540-560 
560-^9 
589*604 
604-672 
672-738 
738-761 
761-850 
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The  well  at  the  Harvester  Works  apparently  struck  the  St. 
Lawrence,  the  depth  to  the  rock  indicating  the  absence  of  the 
Shakopee  and  Jordan.  The  well  at  Elevator  B  exhibits  some 
irregularity.  The  "  blue  shale"  which  at  Mendota  seems  to  rep- 
resent the  Shakopee,  below  a  thickness  of  a  hundred  and  twenty- 
nine  feet  of  sandstone  (including  forty -seven  feet  visible  in  the 
face  of  the  bluff),  is  not  mentioned  at  all.  It  may  have  been 
passed  without  being  noted  in  the  one  hundred  and  fifty-two 
feet  reported  as  sandrock,  or  it  may  be  represented  by  Nos.  7 
and  8.  In  the  latter  case  it  would  coincide  with  the  recognized 
dip  of  the  Trenton  between  Mendota  and  Elevator  B,  which, 
amounts  to  about  twenty -five  feet,  bringing  the  top  of  the  Shak- 
opee at  Mendota  at  about  six  hundred  and  fifty-five  feet  above 
the  sea  levels  and  at  Elevator  B  six  hundred  and  twenty  feet* 
The  underlying  white  sand  (twenty  feet)  would  be  the  Jordan,, 
which  in  the  Mendota  well  is  reported  to  be  thirty-five  feet. 
This  parallelism,  however,  requires  the  reduction  of  the  St.  Law- 
rence from  one  hundred  and  forty -five  feet,  reported  in  the  Men- 
dota well,  to  fifty-five  feet  as  reported  in  the  Elevator  B  well. 
The  same  stratum  at  Lakewood  cemetery  is  given  at  eighty-five 
feet. 

Any  person  who  has  had  occasion  to  record  and  compare  the 
reports  of  well-drillers,  or  to  obtain  the  drillings  of  wells  for  his 
own  examination,  will  appreciate  the  difficulties  and  the  uncer- 
tainties of  such  records.  The  drillings  are  not  carefully  pre- 
served; the  depths  from  which  they  are  obtained  are  not  accu- 
rately stated,  nor  even  known,  and  the  changes  in  the  rock  from 
stratum  to  stratum  cannot  be  located  with  precision.  Some  broad 
stratigraphic  distinctions  can  generally  be  made  out. 

In  the  case  of  the  wells  foregoing  it  seems  necessary  to  state 
that  the  Shakopee  formation  dwindles  toward  the  north  and 
northeast  in  this  latitude,  as  already  well  known  further  south* 
The  sandy  and  clay  constituents  increase  at  the  expense  of  the 
calcareous.  This  is  true  also  of  the  St.  Lawrence,  which  at 
Hastings,  and  apparently  at  Stillwater,  embraces  one  or  more 
strata  of  white  sand  from  ten  to  twenty  feet  in  thickness.  These 
are  comparable  to  these  thinner  beds  of  white  sand  that  are  in- 
tercalated in  the  Shakopee,  seen  at  Xorthfield, 


Showing  the  Location  of  the  Counties. 
7btalai-eitS4,28ffs^uarf>  miles. 
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IX. 


FOSSILS  FROM  THE   RED   QUARTZYTE  AT  PIPF/ 

STONE. 


About  the  middle  of  October,  on  the  occasion  of  a  visit  to 
Pipestone  to  obtain  specimens  for  the  World's  Cotton  and  Cen- 
tennial Exposition  at  New  Orleans,  in  a  cursory  examination  of 
a  lot  of  the  pipestone  material  in  the  possession  of  Mr.  C.  H. 
Bennett,  certain  markings  were  noticed  that  had  the  aspect  of 
small  fossil  shells,  and  on  some  further  search  several  slabs  were 
found  which  had  great  numbers  of  the  same  impressions  thickly 
scattered  over  the  surface  of  the  bedding  side.  Subsequently 
other  slabs  were  found  at  the  Indian  quarry  which  had  the  same 
marks  freshly  exposed  by  recent  operations  at  the  quarry. 

These  fossils  occur  in  the  blood-red  catlinite,  which  is  the  only 
kind  used  by  the  Indians,  though  it  is  possible  that  they  can  be 
found  also  in  the  light-colored  slabs.  They  consist  of  thin  lenses 
about  six  millimetres  in  diameter,  imbedded  in  the  otherwise 
homogeneous  pipestone.  They  might  be  taken  for  inorganic 
flattened  concretions  were  it  not  that  they  exhibit  indistinctly 
some  evidences  of  organic  structure,  and  when  they  are  removed, 
along  with  more  or  less  of  the  pipestone  material,  the  portion 
removed,  embracing  the  powdered  white  scales,  shows,  on  chem- 
ical analysis,  the  presence  of  phosphate  of  lime. 

Subsequently  Mr.  A.  W.  Barber,  of  Yankton,  Dakota,  found 
a  trilobitic  form  among  the  debris  of  the  old  Indian  quarry,  and 
it  is  described  below,  with  his  name,  as  a  specific  designation. 

LINGULA  CALUMET. 

The  shell,  so  far  as  can  be  determined  by  the  fossil  remains 
was  very  thin  and  fragile,  containing  some  phosphate  of  lime 
and  nearly  circular,  averaging  somewhat  less  than  a  quarter  of 
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«!<»»  1^  ^timtflTDJ^  HhM  nh*jr  mmt  iLactoT»«Ptid  ^ly  "g^'OaitdTtg:  ti^e  ffMine^ 

ll5ra<fitdi^.>ai.  ^^na^t  <^iL£if^  ^ih^  nuaas-  ^tf*  iit>«'  irtcK-k*  widl^*  libtisie  azt^  s«»  tLin 

lAi  aiit^  rt;..'0vfj«(3'ir)Hdl  <»i3ilixii!t<e-     A  «)«ieitk-Km  jMeinc>i9s^  -lifcKim  2$^  jlID  <*f  tlae 

pi^ieit  a^  l^«r  naaiiQ  a!£iaiSS>  <^f  tihhe  ro^^lL.  Kitf  a  Kv^c^d-ined  <ic-nl<.»r.     Those 

«<d<e3jt  wiiii  Xii<e  l*eid«liiig.  ihr-ir  fljiii3»«s&»  fer:ii^  m  ihM  directtivo  in 
wLk'h  a  liiiiii  l-^iTaJrie  vo«Lld  iK«ies$arily  lie  c»a  ihie  b^fflic^in  when 
act<e«l  on  bv  .s^idiuieEitaition. 

Th*t»^  3eiii3<-3alar  l»«>di«!s;,  when  bixh  TalT€S  ape  pneserrtd  in 
ap{M/^r.:«>n.  aine  :^V>nt  one- half  milliiaidter  Id  iLicknes^:  ai:.<d  when 
Oijjy  offi*f  valre  l**>  present  there  is  only  the  form  vtf  the  sheli  pre- 
JS«ef^'«^L  with  the  merest  tra4:-e  of  a  ^^eale.  ihal  pnjWMy  rvpne- 
j!fef#J*  iLe  >hei3  it^»"lf- 

There  i*"  in  »*>me  ia-Siaucts  a  Tery  in^iisiicct.  mde,  laniellose, 
4bo?#e-ratne  utHLrklug  on  the  exterior.  On  the  imerior  vf  the 
raJv*i^,  c  ^..  on  the  cn>ncaTe  impressions  thirre  is  qnite  fre- 
qaef/.«y  a  'li<]uct.  marginal,  flat  band,  which  is  separated  from 
the  i:*'(ttr^l  {pan  by  a  faiiii  ri«Ige.  This  ri«i^  may  have  nuirked 
the  JJiiJit  of  the  jreneraJ  vi><^nii  cavity.*^  The  I'esik  of  the  longer 
%'ah'e  J3»  rareiy  aeeu  in  its  prolongation  beyond  the  other  valve; 
but  there  i^  very  often  an  impres^^ion  that  shows  a  decided  elon- 
gatiofi  of  f  h'"  «>^ljeli.  Hutrh  that  it  eould  not  be  described  as  circa- 
Ian  The  ittiiaMer  valve  appnracht-s  nearer  the  circular  form. 
The  followifi^  Q^Tf^  show  some  of  these  features,  magnified  two 
dU^mtiUiin.     M<^  of  those  indistinct  markings  are  similar  to 


*  Tib*  t^pimnm*  ^  thk  max^naA  ri4ge.  ia  iia  ondoiaiiag  wiw,  is  Teiy  siaular  to  tbat  rep- 
fiwnH44  I*  0««l««  ApuUimU,  hf  %%.  ifst,  pL  ix,  of  nBTid»B*s  IntnidactiMi  to  BaritMh  Fossil 
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those  of  Lingula  inchoans^  Barr.,  illustrated  by  fignres  74  and  75 
of  Barrande's  Faune  sUurienne  des  environs  de  ffof,  en  Baviere. 
This  shell,  however,  is  about  double  the  size  of  that. 

EXPLANATION  OF  FIG.  6. — PLATE  I. 

Fig.  a.  ImpresBlon  of  the  beak  of  the  longer  valve  (concave). 

Fig.  b.  Impression  of  the  shorter  valve  (concave). 

Fig.  c.  Convex  sorfiEbce  of  a  small  specimen. 

Fig.  d.  Goncave  impression  of  the  longer  (?)  valve. 

Locality  and  position.  In  the  catlinite  at  the  great  pipestone 
quarry,  in  Pipestone  County.  Museum  register  number,  5559. 
Ck)llector,  N.  H.  Winchell. 

PAEADOXIDES  BABBEBI.     (N.  BP.) 

The  specimen  found  by  Mr.  Barber  has  been  crushed  and 
folded  upon  itself  by  some  pressure  obliquely  applied  from  the 
right  and  somewhat  from  the  rear,  so  that  the  pleurae  of  the  left 
side  are  turned  underneath  the  animal,  but  exhibit  their  furrows 
and  ridges  alternately  to  the  number  of  fourteen  or  fifteen  fur- 
rows, separated  by  as  many  ridges.  The  segments  of  the  axis 
are  thus  thrust  forward  over  the  crumpled  pleurse  of  the  left 
side,  showing  more  or  less  of  the  articular  portion  of  several  of 
the  segments.  The  specimen  shows  but  slight  traces  of  the  orig- 
inal crust  of  the  animal.  At  several  places,  however,  and  par- 
ticularly in  the  sheltered  joints  along  the  axal  furrows,  small 
fragments  of  a  thin,  red,  shining  covering  remain.  The  speci- 
men has  long  been  weathered.  It  is  much  roughened  by  the  ex- 
posure, and  injured  as  a  fossil  by  this  fact.  It  has  been  in  con- 
tact with  the  camp  fires  of  the  Indians,  as  evinced  by  the  black- 
ened condition  of  the  under  surface. 

The  cephalic  shield,  including  the  glabella,  is  wanting;  but 
there  are  two  or  three  furrows  that  can  be  seen  to  cross  the  anterior 
portion  of  the  specimen,  as  if  due  to  the  original  furrows  of  the 
glabella,  and  another  terminates  before  reaching  the  middle. 
Whether  this  termination  of  one  of  these  furrows  be  due  to  the 
pushing  together  and  overlapping  of  the  segments  under  oblique 
pressure,  or  to  an  actual  and  natural  character  of  the  shield, 
cannot  be  ascertained.  The  whole  left  side,  and  much  of  the 
central  lobe,  throughout  the  thoracic  portion,  are  obscured  by 
the  same  accident.    The  accompanying  figure  (7)  of  plate  I.  ex- 
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an  inch  across.  When  freshly  uncovered  it  is  of  a  light  fleah 
color,  and  resembles  the  light  colored  spots  that  have  often  been 
mentioned  in  the  blood-red  catlinite,  but  is  much  lighter.  That 
these  light  spots,  however,  are  distinct  from  those,  and  differ- 
ent, is  evident  at  a  glance.  Those  light  spots  have  no  constant 
form  nor  size  within  ttie  rock.  They  vary  from  the  size  of  pin- 
points to  areas  covering  several  inches.  They  are  not  so  related 
to  the  structure  that  they  are  uncovered  by  splitting  the  rock 
along  its  bedding  planes,  but  are  as  likely  to  be  exposed  by  a 
fracture  across  the  bedding.  They  do  not  wear  away  readily  by 
friction,  but  enter  the  mass  of  the  rock,  while  these  are  so  thin 
that  a  short  exposure  to  the  weather  destroys  them,  leaving  only 
the  outline  of  the  shell,  either  the  interior  or  exterior,  outlined 
in  the  blood-red  catlinite.  A  section  across  them  is  all  of  the 
same  color;  that  across  these  shows  a  thin  scale  of  the  light  col- 
ored matter  embracing  a  small  lenticular  mass  of  the  same  as- 
pect as  the  main  mass  of  the  rock,  of  a  blood-red  color.  Those 
are  disseminated  porphyritically  through  the  mass  of  the  rock; 
these  lie  only  in  thin  sheets  (apparently  only  in  one  plane)  coin- 
cident with  the  bedding,  their  flatness  being  in  that  direction  in 
which  a  thin  bivalve  would  necessarily  lie  on  the  bottom  when 
acted  on  by  sedimentation. 

These  lenticular  bodies,  when  both  valves  are  preserved  in 
apposition,  are  about  one-half  millimeter  in  thickness;  and  when 
only  one  valve  is  present  there  is  only  the  form  of  the  shell  pre- 
served, with  the  merest  trace  of  a  scale,  that  probably  repre- 
sents the  shell  itself. 

There  is  in  some  instances  a  very  indistinct,  rude,  lamellose, 
concentric  marking  on  the  exterior.  On  the  interior  of  the 
valves,  L  e,,  on  the  concave  impressions,  there  is  quite  fre- 
quently a  distinct,  marginal,  flat  band,  which  is  separated  from 
the  central  part  by  a  faint  ridge.  This  ridge  may  have  marked 
the  limit  of  the  general  visceral  cavity.*  The  beak  of  the  longer 
valve  is  rarely  seen  in  its  prolongation  beyond  the  other  valve; 
but  there  is  very  often  an  impression  that  shows  a  decided  elon- 
gation of  the  shell,  such  that  it  could  not  be  described  as  circu- 
lar. The  smaller  valve  approaches  nearer  the  circular  form. 
The  following  figures  show  some  of  these  features,  magnified  two 
diameters.     Most  of  those  indistinct  markings  are  similar  to 


*  The  appearance  of  this  marginal  ridge,  In  iU  undulating  coarse,  Is  very  similar  to  that  rep-> 
reaented  in  OMum  ApoUinU,  bj  fig.  282,  pi.  ix,  of  Davidson's  Introduction  to  British  Fossil 
Braohiopoda,  toI.  1. 
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those  of  Lingtda  inchoans^  Barr.,  illustrated  by  figures  74  and  76 
of  Barrande's  Faune  sUurienne  des  environs  de  Hof,  en  Baviere. 
This  shell,  however,  is  about  double  the  size  of  that. 

BXPULNATION  OF  FIO.  6. — PLATE  I. 

Fig.  a.  Impreasioii  of  the  beak  of  the  longer  valve  (concave). 

Fig.  b.  Impression  of  the  shorter  valve  (concave). 

Fig.  c.  Convex  surface  of  a  small  specimen. 

Fig.  d.  Concave  impression  of  the  longer  (?)  valve. 

Locality  and  position.  In  the  catlinite  at  the  great  pipestone 
quarry,  in  Pipestone  County.  Museum  register  number,  5659. 
Collector,  N.  H.  Winchell. 

PABABOXIBES  BABBEBI.     (N.  SP.) 

The  specimen  found  by  Mr.  Barber  has  been  crushed  and 
folded  upon  itself  by  some  pressure  obliquely  applied  from  the 
right  and  somewhat  from  the  rear,  so  that  the  pleursB  of  the  left 
side  are  turned  underneath  the  animal,  but  exhibit  their  furrows 
and  ridges  alternately  to  the  number  of  fourteen  or  fifteen  fur- 
rows, separated  by  as  many  ridges.  The  segments  of  the  axis 
are  thus  thrust  forward  over  the  crumpled  pleur»  of  the  left 
side,  showing  more  or  less  of  the  articular  portion  of  several  of 
the  segments.  The  specimen  shows  but  slight  traces  of  the  orig- 
inal crust  of  the  animal.  At  several  places,  however,  and  par- 
ticularly in  the  sheltered  joints  along  the  axal  furrows,  small 
fragments  of  a  thin,  red,  shining  covering  remain.  The  speci- 
men has  long  been  weathered.  It  is  much  roughened  by  the  ex- 
posure, and  injured  as  a  fossil  by  this  fact.  It  has  been  in  con- 
tact with  the  camp  fires  of  the  Indians,  as  evinced  by  the  black- 
ened condition  of  the  under  surface. 

The  cephalic  shield,  including  the  glabella,  is  wanting;  but 
there  are  two  or  three  furrows  that  can  be  seen  to  cross  the  anterior 
portion  of  the  specimen,  as  if  due  to  the  original  furrows  of  the 
glabella,  and  another  terminates  before  reaching  the  middle. 
Whether  this  termination  of  one  of  these  furrows  be  due  to  the 
pushing  together  and  overlapping  of  the  segments  under  oblique 
pressure,  or  to  an  actual  and  natural  character  of  the  shield, 
cannot  be  ascertained.  The  whole  left  side,  and  much  of  the 
central  lobe,  throughout  the  thoracic  portion,  are  obscured  by 
the  same  accident.    The  accompanying  figure  (7)  of  plate  I.  ex- 
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presses  the  character  of  this  fossil  better  than  any  description  that 
can  be  written  of  its  visible  characters.  About  fourteen  ridges 
can  be  counted  on  the  under  side,  expressing  the  number  of  the 
pleursB  folded  beneath.  But  in  advance  of  these  fourteen  are 
about  two  more  on  the  upper  surface,  some  of  them  exhibiting  a 
tendency  to  duplication,  caused  by  the  pleural  grooves.  The 
thoracic  segments  may  be  considered  to  have  reached  sixteen,  at 
least.  On  the  right  side  from  twelve  to  fourteen  segments  can  be 
counted,  although  there  are  several  that  are  narrow  and  seem  to 
be  due  to  the  crushing  down  of  the  right  side  by  an  oblique 
pressure  on  the  pleural  grooves. 

It  is  possible  that  this  specimen  belongs  to  some  described 
species,  but  it  would  plainly  be  premature  to  assign  it  to  any 
known  species  at  present.  It  is  thought  best  to  give  it  the  name 
of  Mr.  A.  W.  Barber,  who  discovered  it,  and  await  the  finding 
of  better  material  to  correct  any  error.  The  figure  is  drawn  of 
the  natural  size. 

Position  and  locality.  The  catlinite  layers  at  Pipestone;  col- 
lected by  A.  W.  Barber.    Museum  register  number,  5565. 

The  following  letter  was  received  from  Mr.  S.  W.  Ford,  who 
for  some  years  has  been  at  work  on  a  similar  fauna  found  in 
eastern  New  York,  and  is  familiar  with  obscure  forms  of  organic 
remains  under  such  circumstances. 

8.  W.  Ford  on  the  pipestone  fossHa. 

SCHODACK  LANDINQ,  RKNSSELAEB  COUNTY,  N.  Y., 

February  14th,  1886. 

Prof,  N,  H.  Winchell, 

My  deab  sib  :  I  have  examined  with  deep  interest,  and  on  several  different 
occasions,  the  supposed  fossils  from  your  ''red  pipestone ''  rocks  of  Minnesota, 
which  you  kindly  submitted  to  me  for  study,  and  have  no  hesitation  in  pro- 
nouncing them  organic.  I  have  endeavored  to  study  the  specimens  without 
bias  or  prejudice;  indeed  I  think  I  can  safely  say  that  my  mind  has  been 
uninfluenced  by  any  prepossessions  oonoeming  the  age  of  the  terrane  afforditig 
them,  although  aware  from  the  perusal  of  your  writings,  as  well  as  those  of 
others,  that  the  disposition  has  been  rather  strong  of  late  years,  to  rank  the 
quartzite  as  *'  Huronian.'^ 

Your  principal  specimen  (No.  5555)  I  believe  to  be  a  trilobite  and  most  pro- 
bably a  ParadwideSj  although  it  may  possibly  represent  the  somewhat  newer 
pi'imordial  genus  Olenellus,  The  specimen  has  been  distorted  by  pressure 
exerted  obliquely  across  it  from  behind,  forcing  the  extremities  of  the  left 
hand  posterior  pleurae  underneath  and  diagonally  across  the  body-axis,  and 
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carrying  the  axis  itself  a  little  to  the  left.  The  cephalic  shield  is  wanting. 
There  appear  to  be  from  twelve  to  fourteen  body-riogs  represented,  and  there 
are  indications  that  the  higher  of  these  figures  would  be  below  the  actual  num- 
ber in  the  individual  if  omplete.  Along  the  forwaurd  l*'f  hand  portion  of  the 
specimen,  there  are  patches  of  what  I  believe  to  be  the  altered  test  of  the  crea- 
ture still  remaining.  The  thickness  of  these  films  agrees  well  with  the  known 
thickne^  of  the  test  in  trilobites  of  the  genera  Paradoxides  and  OleneUus,  I  may 
add  that  I  also  noticed  in  my  study  of  the  body-rings  evidences  of  the  usuid 
"  articular  folds"  of  trilobites. 

The  other  specimens  appear  to  me  to  be  most  probably  LingtUsCf  and  the 
examples  to  which  I  have  attached  tags,  or  pointers,  seem  decisive  upon  this 
point.*  But  what  the  species  may  be  I  have  no  idea.  The  specimens  are  all 
in  the  condition  of  casts,  and  although  at  first  disposed  to  think  that  the  pecu- 
liar pitting  noticed  in  the  rostral  portion  of  some  of  the  examples,  pointed  to 
Siphonotretttj  I  have  since  been  able  to  satisfy  myself  that  they  are  only  the  casts 
of  sand  grains  in  the  pipestone.  I  have  in  my  collection  from  the  ''Acadian" 
of  New  Brunswick,  slabs  crowdedly  covered  with  Lingulm  of  small  size  which 
strikingly  suggest  a  like  age  for  your  specimens,  and  while  I  cannot  feel  sure 
of  my  position,  owing  to  the  imperfection  of  the  materials  studied,  I  am, 
nevertheless,  strongly  impressed  with  the  belief  that  your  red  *' pipestone" 
fossils  are  most  probably  ''Acadian." 

It  afifords  me  much  pleasure  to  add  that  the  results  of  my  examination  of 
your  specimens  sustain,  for  the  most  part,  the  views  you  were  disposed  to  take 
of  their  generic  relations,  as  expressed  in  your  letter  of  the  sixth  instant, 
accompanying  them. 

Thanking  you  for  your  courtesy  and  kindness, 

I  remain,  dear  Professor, 

Very  truly  yours, 

8.  W.  Ford. 

The  following  is  an  extract  from  a  letter  from  Prof.  J.  D. 
Dana,  respecting  these  fossils : 

New  Havkn,  Ct.,  February  25,  1885. 
Prof.  N,  H.  Winchea, 

Dkab  sir  :  I  am  much  pleased  to  have  had  the  privilege  of  seeing  your 
catlinite  fossils.  There  appears  to  be  no  mistake  about  them,  and  the  little, 
nearly  circular  shell,  is,  as  you  say,  closely  like  LinguUi^  as  fiir  as  its  charac- 
ters are  discernible.  The  trilobite  might  be  considered  a  doubtful  fossil,  or 
doubtful  whether  or  not  a  fossil,  were  it  not  associated  with  other  species. 
But  as  the  case  stands  there  is  no  good  reason  for  doubting  it,  and  it  is  an  ex- 
ceedingly interesting  find.  I  believe  in  fixing  the  age  of  even  crystalline  rocks 
by  fossils,  and  that  has  been  my  heresy ;  and  I  am  glad  that  you  are  having 
success  in  that  direction.  There  are  some  Archaean  rocks  that  have  Archsan 
stamped  on  them — those  that  contain  chondroditic  limestones,  and  abound  in 
hornblende,  scapolites  and  zircons.  But  many  of  them  are  of  ambiguous 
character,  and  need  to  have  somewhere  an  overlying  bed  of  unmistakable 
primordial  (Cambrian)  to  make  their  Archsan  age  certain.     .    .    . 

Tours  truly, 
Jamss  D.  Dana. 

•  One  of  theie  is  b  of  figure  6,  plate  I. — N.  H.W. 
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It  is  well  known,  from  the  researches  of  Wm.  E.  Logan  and 
T.  Sterry  Hnnt,  that  the  composition  of  the  shells  of  recent  and 
fossil  LingnlaB  is  made  np  to  a  considerable  extent  of  phosphate 
of  lime.*  For  the  purpose  of  comparison  a  specimen  was  hand- 
ed to  Prof.  Dodge,  who  has  made  the  following  repoi-t: 

Prof.  James  A.  Bodge,  on  the  composition  of  the  shells  of  the  fos- 
sil Lingvlcefrom  Pipestone. 

The  Univkesity  of  Minnesota, 
Chemical  Labobatory. 

Minneapolis,  Minn.,  Feb.  11, 1885. 
Prof.  N.  H.  WincheU, 

Djcab  Sib:  I  have  made  an  analysis  of  the  white  shell-like  substance 
found  on  the  surface  of  a  specimen  of  pipestone  (Chem.  series  No.  173),  jis 
requested  by  you  a  lew  days  ago.  I  find  it  to  consist  esentiaUy  of  carbonate  of 
lime  but  with  distinct  trace9  of  pJiosphaie  of  lime. 

Very  respectfully  yours, 

James  A.  Dodqe. 

The  discovery  of  primordial  fossils  in  the  pipestone  of  Minne- 
sota makes  an  important  datum  for  calculating  the  stratigraphy 
of  other  rocks  of  the  Northwest.  This  *' pipestone''  is  a  part 
of  the  great  series  of  quartzytes  which  by  C.  A.  White  was 
styled  Sioux  Qtiartzyte  in  his  final  report  on  the  geology  of  Iowa, 
in  1870.  These  quartzytes  are  conspicuous  at  several  other 
places  in  Minnesota,  and  also  in  Wisconsin,  where  they  have 
been  denominated  Baraboo  qaartzyte  and  placed  in  the  ^'Horo 
nian."  Prof.  James  Hall,  in  1867.  and  Mr.  J.  H.  Kloos,  in 
1871,  classed  the  quartzytes  of  southwestern  Minnesota  in  the 
*'  Huronian.''  These  fossils  place  them  within  the  *'  primordial 
zone"  of  Barrande,  a  geological  stage  which  has  not  yet,  con- 
fessedly, been  covered  by  the  term  ^^Huronian  "  at  any  point  in 
America.  The  Paradoxides  horizon,  which  seems  to  be  here 
indicated,  has  been  distinguished  by  the  name  St.  JohnU  group, 
or  Acadian,  and  embraces  the  slates  at  Braintree,  Mass.  It  is 
supposed  to  lie  below  the  Georgia  slates  of  Vermont,  containing' 
Olenellus,  and  those  to  be  below  the  '^red  sandrock,"  which  is 
the  proper  Potsdam  horizon  of  the  east.  The  Potsdam  horizon 
of  the  Wisconsin  geologists  lies  still  higher  in. the  primordial, 
and  is  allied,  in  its  paleontology,  to  the  Calciferous  sandrock.  It 
has  but  recently  been  known  to  exist  in  eastern  New  York.  Mr. 
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porphyries  of  the  (hpriferous  series  of  the  north  shore  of  lake 
C.  D.  Walcott  has  named  a  number  of  fossils  from  it  in  the 
Twenty-third  Eegents'  Report  on  the  New  York  State  Cabinet, 
collected  near  Saratoga.*  These  are  from  a  dolomitic  limestone 
which  he  considers  the  (MciferouSj  and,  indeed,  probably  is  the 
same  that  has  been  so  known.  Thus  it  becomes  necessary  either 
to  abandon  the  Calciferoos  in  the  East  as  a  paleontological  divis- 
ion, extending  the  Potsdam  horizon  npward  so  as  to  cover  it,  or 
to  abandon  the  claim  that  the  Potsdam,  so  called  by  the  Wis- 
consin geologists,  as  exposed  along  the  Mississippi  river,  is  the 
true  Potsdam.  This  dilemma  was  pointed  out  in  1872,  by  the 
writer,  in  the  first  report  of  the  survey,  and  again  enforced  in 
the  tenth,  after  this  discovery  of  Mr.  Walcott  had  been  made 
known. 

Further,  the  extension  of  the  primordial  zone  so  much  fur- 
ther downward  in  the  Northwest,  on  the  evidence  of  discovered 
primordial  fossils  in  the  red  quartzyte,  allows  ample  room  for 
the  existence  of  the  true  Potsdam  of  New  York  as  well  as  of  the 
Georgia  slate  group,  between  the  St.  Croix  sandstone  and  the 
pipestone  beds.  In  several  deep  wells  that  have  been  drilled  in 
central  and  southeastern  Minnesota  there  has  been  found,  be- 
neath the  St.  Croix  sandstone,  without  exception,  a  great  thick- 
ness of  red  and  green  shales,  associated  with  some  red  sandstone. 
This  sometimes  has  reached  the  thickness  of  nearly  four  hun- 
dred feet,  and  is  succeeded  below  by  a  hard,  red  quartzyte  or 
brownish  red  rock,  fine  grained  or  granular,  which  has  been 
uniformly  supposed  to  be  the  equivalent  of  the  red  quartzytes 
that  outcrop  at  New  Ulm  and  in  Pipestone  county.  These  red 
shales  perhaps  represent  the  Georgia  slates;  and  the  red  sand- 
stone connected  with  them,  apparently  expanding  toward  lake 
Superior  so  as  to  become  the  red  sandstones  there  called  Pots- 
dam  by  the  Wisconsin  geologists  (and  perhaps  also  the  Cuprifer- 
ous series)  may  be  parallelized  with  the  true  Potsdam  of  New 
York. 

Intimately  connected  with  these  red  quartzytes  in  Wisconsin 
are  red  gneisses  f  and  felsytes,  or  felsitic  porphyries,  the  quartz- 
ytes being  below  these  rocks,  and  all  presenting  evidences  of 
sedimentary  origin  {Geol.  of  Wis.,  vol.  ii,  p.  514).  These  are 
therefore  brought  within  the  primordial  zone,  and  can  be  con- 
sidered as  being  near  analogues  of  the  red  felsytes  and  quartz* 


•Selenoe.  Iir,  186. 

t  Soma  of  the  rock  at  N«w  Ulm  b  Alto  a  red  gneiis,  of  fine  grtln. 
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Superior,  and,  if  of  sedimentary  origin,  modified  portions  of  the 
Georgia  slates,  the  8t.  John's  group  being  represented  by  the 
gneissic  red  quartzytes  of  Pigeon  Point  and  Waswaugoning  Bay, 
at  the  very  base  of  the  Cupriferous  series. 
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X. 


THE  NEW  ORLEANS  INDUSTRIAL  AND  COTTON 

CENTENNIAL  EXPOSITION. 


The  exhib^  of  the  survey  at  the  New  Orleans  Industrial  and 
Cotton  Centennial  Exposition  is  quite  extensive.  It  embraces  the 
following  parts: 

• 

683  specimens  of  Minnesota  crystalline  rock  samples. 

specimens  of  other  Minnesota  rock  samples. 
66  specimens  of  Minnesota  minerals.* 
304  specimens  of  Minnesota  fossils.* 

57  specimens  of  Minnesota  mammals  (stuffed). 

specimens  of  Minnesota  birds  (stuffed). 
28  specimens  of  Minnesota  soils. 
49  specimens  of  Minnesota  plants. 

58  specimens  of  Minnesota  woods. 

■  specimens  of  eggs  of  Minnesota  birds. 
21  specimens  of  Minnesota  building  stones. 

specimens  of  Minnesota  (Red  Wing)  pottery. 
126  specimens  of  manufactured  articles  of  catlinite. 
21  miscellaneous  specimens  of  Minnesota  rocks,  slates,  gran- 
ites, iron  ores,  clays,  etc. 
20  maps  of  the  state,  of  the  scale  of  ten  miles  to  the  inch, 
designed  to  show  the   physical  features,  geology, 
distribution  of  timber,  and  the  main  features  of  clim- 
ate and  soil. 
^  meteorites  from  all  parts  of  the  world. 
16  bound  volumes  representing   the  stated  publications  of 

the  survey. 
The  detailed  list  and  description  of  these  articles  will  be  re- 
ported to  the  Minnesota  state  hoard  of  collective  exhibits^  and  will 
be  communicated  through  the  state  commissioner,  Mr.  Oliver 
Oibbs,  Jr.,  to  the  governor. 

*  This  namber  expresses  the  register  entries;  the  specimens  were  two  or  three  times  Mnuiny. 

10 
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XI. 


REPORT  ON  THE  MUSEUM  FOR  1884. 


The  following  list  of  additions  does  not  include  zoological  spec- 
imens received  since  the  last  report,  the  nnmber  of  which  is 
quite  large.  Many  of  these  are  on  exhibition  at  Xew  Orleans, 
consisting  of  birds  and  mammals. 

The  specimens  of  plants  received  by  the  survey,  in  response 
mainly  to  the  circular  issued  in  the  year  1876,  are  specified  in 
the  following  enumeration.  An  important  donation  has  been 
received  from  the  United  States  department  of  agriculture, 
Washington,  consisting  of  1,194  species  of  American  and  foreign 
plants. 

The  condition  of  the  museum  at  present  is  chaotic,  owing  to 
the  removal  of  a  large  quantity  of  the  specimens  to  Kew  Or- 
leans.  It  is  expected  these  will  be  returned  early  in  June,  and 
they  will  then  be  restored  to  their  places  in  the  cases. 

CoUectums  of  plants  in  the  possemon  of  the  Geological  and  Natural 
History  Survey  of  Minnesota^  April  1,  1885. 

1.  U,  8,  Department  of  Agriculture,  Waahington,  D.  C.  A  collection  of  638 
^Mcies  of  American  and  666  speciee  of  foreign  plants.    Presented  1864. 

1194  species. 

2.  John  B,  Leiberg.  A  collection  of  Minnesota  plants  from  Bine  Earth 
connty.    Presented,  April,  1883. 

78  species. 

3.  John  B,  Leiberg.  A  collection  of  western  plants  from  Dakota  and  Mon- 
tana.   Presented,  Angnst,  1883. 

114   spedes. 

4.  Dr.  W.  K  Le(mard.  A  collection  of  Minnesota  plants,  by  the  late  J.  C. 
Kassnbe.    Presented  by  Dr.  W.  £.  Leonard,  of  Minneapolis,  Minn.,  1884. 

440  species. 
6.     C.  L,  Herriek,    Minnesota  plants,  collected  on  the  Geological  and  Nat- 
oral  History  Survey  at  various  times. 

629  species. 
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6.  B.  Juni.    Plants  of  the  north  shore  of  lake  Superior.    Collected  on  the 
Greological  and  Natural  History  Survey.    August-September,  1878. 

175  species. 

7.  T.  8.  Boberts,     Plants  of  the  north  shore  of  lake  Superior.    Collected  on 
thp  Geological  and  Natural  History  Survey,  July-September,  1879. 

137  species. 

8.  Dr,   W.  E,  Leonard,    Minnesota  plants.    Collected  on  the    Geological 
and  Natural  History  Survey,  1875-6. 

64  species. 

9.  Prof,  N,  H,  WincheU,    Minnesota  plants.     Collected  at  various  times. 

75  species. 

10.  H.  V,  WincheU,    Minnesota  plants.    Collected  at  various  times. 

150  species. 

11.  ^^  Ex  herbario  Tiorti  PetropolitanV^    A  collection  of  foreign  plants.     Pre- 
sented. 

155  species. 

12.  Mis8  Macfarlane,    A  collection  of  plants  from  southern  Labrador.     Pre- 
sented. 

25  species. 

13.  F,  W,  Anderson,     A  collection  of  plants  from  Montana.      Presented, 
February,  1885. 

72  species. 

14.  Through  Mr.  Warren  Upham  plants  have  been  presented  from  the  fol- 
lowing persons: 

Dr,  Oeo.  Vasey,  Washington,  D.   C,  7  species  of  Aristida  and  14  of  Pani- 

cum. 

Prof,  C,  J,  Oedge,  Moorhead,  Minn. 

18  species. 

Mfv,  J,  Scott  J  West  Emerson,  Manitoba. 

24  species. 

Dr.  J,  H,  Sandberg,  Bed  Wing,  Minn. 

5  species. 

3/r.  E,  J,  CraMy,    Six  species  of  rare  plants  from  Emmett  oonnly,  Iowa. 

In  all  3283  species,  including  duplicates. 
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Ar<^UBoloffical  specimens  registered  in  the  General  Museum  in  1884. 

112.  Flints  (three)  from  about  lake  Minnewaska^  Minn.  Presented  by 
Dan.  F.  Bartke,  of  Glennwood,  Minn.,  March  14,  1884. 

113.  One  piece  of  obsidian  from  lake  Minnewoeka.  Presented  by  Dan. 
F.  Bartke,  of  Glennwood,  Minn.,  March  14,  1884. 

114.  Bit  of  red  substance  from  stratum,  Little  Falls,  Minn.  Presented 
NoYember  10, 1882,  by  Frances  £.  Babbitt. 

115.  One  piece,  of  sonorous  gtcarto  from  stratum,  Little  Falls,  Minn,  (they 
j  ingle  wi  th  other  ^^ikirte-like  metal).     Presented  November  10, 1882,  by  Frances 

£.  Babbitt 

116.  Chipped  implement  (one),  from  river  gravels  at  the  ferry,  Little  Falls, 
Minn.     Presented  November  10,  1882,  by  Frances  £.  Babbitt. 

117.  Piece  of  nicked  quartz,  perhaps  for  cutting  tendons,  etc.,  from  stratum, 
Little  FaUs,  Minn.    Presented  November  10,  1882,  by  Frances  E.  Babbitt. 

118.  Piece  of  a  bone.    Little  Falls,  Minn.    Presented,  November  10,  1882, 
•  by  Frances  £.  Babbitt. 

119.  A  small  dark  chert  arrow  point,  one  and  a  half  inches  long,  notched 
base.     From  Battle  Creek,  Mich.    Presented  by  Mrs.  C.  H.  Crosby,  1883. 

120.  Arrow  point  (one),  light  chert,  three  and  a  quarter  inches  long, 
notched  base.  From  Battle  Creek,  Mich.  Presented  by  Mrs.  C.  H.  Crosby, 
1883. 

121.  Gray  flint  implement  (one),  four  and  a  half  inches  long,  rounded 
base.      From  Battle  Creek,  Mich.    Presented  by  Mrs.  C*  H.  Crosby,  1883. 

122.  Stone  hammer  (one).  Sample  of  those  now  in  use  among  the  Cheyenne 
Indians,  near  the  Black  Hills.  Presented  by  the  Bev.  L.  J.  Hauge,  Mankato, 
1883. 

123.  Spear .  head  (one),  dark  chert,  four  and  three-quarter  inches  long, 
pointed  at  both  ends.  From  section  30,  township  45,  range  28,  west  of  Mille 
Lacs,  Minn.    Presented  Januaiy  5,  1884,  by  O.  £.  Grarrison. 

124.  Specimens  of  pottery  (forty-five  pieces),  from  Mille  Lacs,  Minn.  Pre- 
sented January  6,  1884,  by  O.  £.  Gkoiison. 

125.  Piece  of  flint  (one)  from  Mille  Lacs,  Minn.  Presented  January  5, 
1884,  by  O.  £.  Garrison. 

126.  Implement  of  brown  chert  (one),  from  Mille  Lacs  Minn.  Presented 
January  5,  1884,  by  O.  £.  Garrison. 

127.  Stone  implement  (one),  from  Mille  Lacs,  Minn.  Presented  January 
5,  1884,  by  O.  £.  Garrison. 

128.  Specimen  of  tattooing  taken  from  the  arm  of  a  cadaver.  Presented  by 
Dr.  Arthur  Eastman. 

129.  Stone  hammer  (one),  from  Illinois.  By  purchase  from  Wm.  Howling, 
1884. 

130.  Stone  hammers  (two),  from  Long  Lake,  Minnesota.  By  purchase 
from  Wm.  Howling,  1884. 
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List  of  books  added  to  the  Library  of  the  Geologuxd  and  Natural 
JERstary  Survey  since  the  publication  of  the  list  in  the 

repoH  of  1880.  ( 

Proceedings  of  the  Academy  of  Natural  Sdencee,  of  Philadelplua.  Parts  I 
and  II,  January  to  October,  1879.    Purchased. 

Proceedings  of  the  Davenport  Academy  of  Natural  Sciences.  Volume  HI, 
Parts  II  and  III,  1879-81.     From  the  Academy. 

Transactions  of  the  Edinburgh  Oeological  Society.  Volume  IV,  Part  H, 
1881-82.     Purchased. 

Bulletin  of  the  BuffiJo  Society  of  Natural  Sdenoes.  Volumes  I,  II,  III  and 
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XII. 


NOTES  ON  THE  GEOLOGY  OF  MINNEHAHA  COUNTY, 

DAKOTA. 


BY  WABEEN  UPHAM. 

Typical  Potsdam  quartzyte  outcrops  one  mile  southeast  of  I>ell 
Bapids  (which  is  on  the  Sioux  river,  some  fourteen  miles  ^west 
from  the  northwest  corner  of  Eock  county),  dipping  about  2^  south, 
35°  west  (as  referred  to  the  true  meridian).  Olacial  strice,  ^well 
shown  at  this  place,  bear  south  26°  to  30°  east.  (This  local- 
ity, like  the  mound,  is  beyond  the  limits  of  the  ice  of  the  last 
glacial  epoch,  and  therefore  these  strisB  were  formed  by  the 
earlier  ice-sheet.  When  that  ice-sheet  terminated  beyond  the 
Missouri  river  in  Nebraska  and  Kansas,  we  cannot  doubt  that 
the  ice  current  moved  nearly  from  north  to  south  upon  all  this 
region  midway  between  the  west  border  of  the  ice  and  the  drift- 
less,  never  ice  covered,  area  of  Wisconsin  and  southeastern  Min- 
nesota; but  the  prevailing  striation  at  the  mound  and  the  pipe- 
stone  quarry  bearing  southwesterly,  and  of  this  locality  near  Dell 
Bapids  bearing  southeasterly,  demonstrate  that  during  the  final 
melting  and  recession  of  that  earlier  ice-sheet  it  became  in  this 
portion  lobed,  with  different  slopes  of  its  surfiBU^  and  different 
directions  of  the  motion  of  its  ditsinct  lobes  and  their  various 
portions,  principally  (as  I  believe)  produced  by  meteorological 
conditions,  nearly  as  the  terminal  moraines  of  the  last  ice-sheet 
show  that  it,  in  the  later  glacial  epoch,  was  lobed  and  had  dif- 
ferent directions  of  motion  in  its  different  parts  upon  areas  not 
more  than  twenty -five  miles  distant  from  these  localities  toward 
the  northeast  and  northwest.  (See  plate  YI,  in  the  Ninth  annual 
report),  Bipple-marJca  are  occasionally  seen  on  the  quartzyte 
at  this  outcrop.  This  rock  is  here  visible  in  low  exposures,  ex- 
tending an  eighth  of  a  mile,  along  a  northwardly  sloping  slight 
depression  excavated  by  drainage. 
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Quartzyte  also  outcrops  one  mile  due  east  of  Dell  Bapids,  on  the 
east  side  of  the  Big  Sioux  river  (commonly  called  simply  '^  Sioux 
river");  an^  again,  one  and  a  half  miles  north  of  Dell  Eapids,  on 
section  three,  about  one  and  a  half  miles  west  of  the  river.  These 
are  its  most  northern  exposures  that  I  heard  of  in  this  region. 
No  fossils,  no  pipestone,  and  no  conglomerate  portions,  are 
known  in  this  quartzyte. 

Water  potioer.  William  Van  Eps,  Dell  Bapids  (s.  i  of  sec.  9); 
Dell  Bapids  mills;  fall,  eleven  feet,  with  right  to  increase  to  four- 
teen. The  fall  in  the  Sioux  river,  at  and  below  Dell  Bapids,  from 
Van  Eps'  pond  (which  holds  the  river  as  back-water  to  a'distance 
of  three  miles),  to  a  point  one  and  a  half  miles  south  of  the  junc- 
tion of  the  ^^ Dells"  channel,  or  about  four  miles  south  of  Dell 
Bapids  village,  is  approximately  twenty-five  feet.  At  Mr.  Van 
Eps'  present  hight  of  flowage,  a  dam  about  three  feet  high  has 
to  be  provided  to  turn  the  water  of  this  pond  in  the  Sioux  river 
from  running  into  the  ^^  Dells"  channel;  but  before  the  mill  dam 
was  built  the  stage  of  low  water  at  the  bridge  at  Dell  Bapids  was 
about  six  feet  lower  than  the  divide  between 
it  and  the  '^  Dells. "  This  sketch,  figure  eight 
(I  have  no  good  map),  will  serve  to  give 
some  idea  of  the  relative  position  of  the  local-  ^^^-  ^^ 

ities  mentioned. 

*'  2%e  Ddls.^^  The  Sioux  river,  after  passing  the  village  of 
Dell  Bapids,  first  runs  westerly  a  half  mile,  more  or  less,  and  then 
flows  south,  inclosed  by  walls  of  Potsdam  quartz3rte.  Another 
rock- walled  channel  of  the  same  kind,  called  the  ''Dells,"  already 
several  times  referred  to,  extends  south  from  near  the  bridge  in 
Dell  Bapids  village.  It  is  thus  east  of  the  present  course  of  the 
Sioux  river  at  its  ordinary  stage,  but  a  large  part  of  the  river 
flows  through  this  channel  at  its  times  of  flood.  The  picturesque 
rock  gorge  called  the  ''Dells"  extends  about  one  and  a  half  miles 
in  rock,  from  near  the  river  at  Dell  Bapids  village  to  the  south; 
and  this  channel  is  said  to  continue  across  the  alluvial  bottom- 
land about  one  and  a  half  miles  further  before  joining  the  pres- 
ent channel  of  the  Sioux  river.  The  highest  walls  of  this  gorge 
are  within  three-quarters  of  a  mile  south  of  Dell  Bapids,  along 
which  distance  they  rise  vertically  on  each  side  30  to  40  or  50 
feet  above  the  still  water  that  fills  the  bottom  of  the  gorge  along 
a  distance  of  one  and  a  quarter  miles,  vai-ying  in  width  from 
three  to  five  rods,  and  ten  to  twelve  feet  deep.  The  rock  here  is 
typical  quartzyte,  dipping  two  or  three  feet  in  a  hundred,  or 
12 
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about  one  degree,  to  the  south-southwest.  This  quartzyte  is  bedded 
in  layers  from  a  few  inches  to  one  foot  or  rarely  two  feet  thick, 
and  is  intersected  by  very  numerous  vertical  or  nearly  vertical 
joints,  which  ofben  divide  it  into  rhomboidal  fi*agment8  only 
from  three  to  six  inches  or  a  foot  long.  The  surfeM^e  of  the  bed- 
ding-planes  is  frequently  ripple-marked.  No  glacial  strise  were 
found  here;  all  the  rock  sur£a<ce  appears  somewhat  water-worn. 
The  erosion  of  this  channel  has  been  &cilitated  by  the  jointed 
structure  of  the  rock,  and  both  this  and  the  channel  now  occupied 
by  the  river  have  probably  been  eroded  by  this  stream  since  the 
ice  age. 

This  quartzyte  is  mostly  very  hard  and  of  a  reddish  gray  color, 
about  as  at  its  exposures  near  New  XJlm,  in  Cottonwood  county, 
and  in  Pipestone  and  Bock  counties.  At  the  quarry  on  the 
east  side  of  the  ^' Dells,"  near  their  south  end,  a  mile  south  of 
Dell  Bapids  village,  the  color  of  this  stone  is  light  gray,  slightly 
tinged  toward  pink.  Barely  it  occurs  with  a  quite  soft,  some* 
what  friable  texture,  as  was  found  in  a  well  at  Dell  Bapids.  This 
rock  is  seen  in  frequent  low  outcrops  for  about  a  milesouth  from 
the  south  end  of  the  *  *  Dells, ' '  beyond  which  no  rock-outcrops  were 
learned  of  in  the  next  fifteen  miles  southward,  their  next  occur- 
rence being  at  Sioux  Falls. 

The  gorge  through  which  the  Sioux  river  flows,  close  below 
Mr.  Van  Eps'  mill,  or  about  a  mile  southwest  from  Dell  Bapids 
village,  is  said  to  be  inclosed  by  vertical  walls  of  the  quartzsrte, 
some  fifteen  feet  high.  In  this  channel  three  remnants  of  the 
rock  stand  up  like  bridge  piers,  having  the  same  hight  as  the 
rock  on  each  side.  The  whole  thickness  of  the  Potsdam  quartz- 
yte exposed  at  Dell  Bapids  is  about  seventy-five  feet;  it  cannot 
exceed  one  hundred  feet.  Its  top  here  may  be  one  hundred  feet 
above  its  top  at  Sioux  Falls;  this  estimate  being  dependent  main- 
ly on  another,  namely,  that  the  river  at  Dell  Bapids  is  seventy- 
five  feet  above  Emerson,  Sherman  &  Go 's  mill  pond  at  Sioux  Falls. 

Bottomland  from  one  to  two  miles  wide  borders  the  Sioux  river 
from  a  point  one  and  a  half  miles  south  of  Dell  Bapids  to  Sioux 
Falls.  Its  hight  is  about  ten  feet  above  the  river,  by  which  it 
has  been  overflowed  three  times  during  the  past  eleven  years. 
The  surface  at  each  side  is  moderately  undulating  till,  with 
swells  25  to  40  feet  above  its  depressions,  the  hight  being  50  to 
90  feet  above  the  river  and  the  bottomland. 

NilsB.  Peterson's  well;  northwest  quarter,  Section  3,  T.  102,  IL 
49  (nine  miles  north  of  Sioux  Falls),  well,  30  feet;  soil,  2;  yellow 
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till,  spaded,  5  feet;  sand,  3  feet,  yielding  the  only  water  found; 
very  hard  blue  till,  picked,  21  feet,  and  extending  lower;  water 
a  plenty  for  house  and  twenty  cattle.  The  till  here  and  gener- 
ally in  this  region,  contains  as  large  a  proportion  of  gravel  and 
boulders  (varying  in  size  from  a  few  inches  or  one  foot  to  five 
feet  in  diameter)  as  is  usually  found  in  the  till  of  southern  and 
weBtern  Minnesota. 

J^pegtatiej  similar  to  that  of  the  &mous  pipestone  quarry  in 
Minnesota,  is  reported  as  occurring  eight  miles  distant,  nearly 
due  west  from  Mr.  Peterson's  (therefore  about  12  miles  northwest 
from  Sioux  Falls),  or  four  miles  west  of  New  Hope  post  office,  on 
Skunk  creek  in  the  northeast  part  of  T.  102,  B.  51.  Much  of 
this  pipestone  is  red,  other  portions  are  mottled  or  sometimes 
nearly  cream-colored,  as  at  the  Indian  pipestone  quarry.  It  has 
been  whittled  into  pipe  bowls  and  vaiious  trinkets.  It  is  hard 
at  the  surface,  but  softer  within;  and  is  thought  to  form  a  layer 
four  feet  or  more  in  thickness,  inclosed  in  the  quartzyte.  It  has 
been  used  to  build  chimneys,  where  it  does  not  crack  and  crum- 
ble like  the  quartzyte. 

Biatix  Falls,  The  Potsdam  quartzyte  is  next  found  exposed  in 
low  outcrops  about  two  miles  west  of  Sioux  Falls,  on  the  broad 
bottondand  of  the  Sioux  river.  The  valley  eroded  in  the  thick  ' 
sheet  of  glacial  drift  by  this  river  below  (eastward  from)  Sioux 
Falls  is  about  a  mile  wide  and  inclosed  by  blufGs  100  feet  or  more 
in  hight  on  its  north  side,  and  from  125  to  150  feet  (probably 
nearly  200  feet  at  three  miles  east  of  Sioux  Falls)  in  hight  on  its 
south  side;  these  blufGs  being  steep,  with  more  knolls,  buttresses 
and  ravines  than  usual  (as,  for  example,  on  the  Minnesota  river), 
making  a  quite  picturesque  view  as  seen  from  a  point  a  mile 
north  of  Sioux  Falls,  looking  eastward  and  southward.  This  val- 
ley is  eroded  through  till,  which  in  some  places  was  seen  to  be 
thinly  covered  by  loess,  nearly  as  in  southwestern  Bock  county, 
and  elsewhere,  more  rarely,  by  deposits  of  gravel  and  sand;  the 
quartzyte  of  this  vicinity  is  exposed  only  in  the  bottom  of  the 
valley,  and  ends  in  low  outcrops  about  a  half  mile  below  (north 
and  northeast  of)  Sioux  Falls. 

Mr.  William  Van  Eps,  of  Sioux  Falls  (owner 
of  mill  at  Dell  Bapids),  reports  outcrops  of 
quartzyte  (nearly  like  that  at  Sioux  Falls)  on 
the  James  river  at  Bockport  in  Hanson  county 
and  again  in  the  same  county  seven  miles  fur- 
ther north  (a  few  miles  below  Firesteel,  a  place 
formerly  important  but  whose  glory  has  de- 
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parted,  eclix)sed  by  Mitchell,  three  mileB  distant  to  the  west;) 
bnt  he  thinks  this  rock  has  no  other  exposures  on  the  James 
river.  About  fifteen  miles  east  of  Mitchell,  good  quartzyte  for 
quarrying  occurs  on  Pier  creek,  where  it  is  crossed  by  the  rail- 
road and  further  north.  I  think  that  this  quartasyte  is  reported 
by  Hayden  on  the  east  and  west  Vermilion  rivers,  in  McCook 
county. 

Water  p<ywer  at  Sioux  FaUs.  Three  dams  and  mills  are  here 
located  on  the  Sioux  river: 

1.  Cascade  mills;  the  upper  mill,  Emerson,  Sherman  &  Co.: 
fall  or  head,  10  feet,  flowing  the  river  back  about  two  miles. 

2.  Queen  Bee  mill;  Sioux  Falls  Water  Power  company:  head, 
56  feet;  this  mill  (built,  if  I  rightly  remember,  of  the  quartzyte 
of  this  vicinity)  is  80x100  feet  in  dimension,  and  seven  stories 
(106  feet)  high;  its  walls  are  5  feet  4  inches  thick  at  the  base, 
and  2  feet  6  inches  at  the  top. 

3.  Sioux  Palls  mills;  the  lower  mill;  Webber,  Shaw  &  Wat- 
son: head,  14  feet.  This  lowest  mill  is  not  more  than  a  half  mile 
below  (north  of)  the  upper  mill.  There  may  be  five  feet  of  fall 
lost  between  these  mills;  but  I  think  less,  or  none.  The  total 
fall  within  the  city  limits  (section  16)  is  said  to  be  85  feet,  which 
must  be  nearly  or  quite  correct.  If  a  canal  were  cut  across  the 
base  of  the  river's  extensive  circuit  west  of  Sioux  Falls,  excavat* 
ing  about  ten  feet  deep  across  bottom  land  for  a  mile,  and  some 
30  feet  in  depth  for  a  quarter  of  a  mile  through  the  ridge  of  drift 
which  extends  southward  in  the  west  edge  of  the  city,  it  is  said 
that  a  fall  of  about  110  feet  in  total,  or  25  feet  more  than  now, 
would  be  obtained. 

The  rock  of  Sioux  Falls  is  the  typical  Potsdam  quartzyte,  simi- 
lar in  texture,  hardness,  color  (usually  reddish-gray),  bedding 
(frequently  ripple- marked),  and  joints,  with  its  outcrops  in 
Nicollet,  Cottonwood,  Pipestone  and  Bock  counties,  and  at  Dell 
Bapids.  Its  dip  varies  from  a  half  degree  to  two  or  three  de- 
grees, or  a  descent  varying  from  one  to  five  feet  in  a  hundred, 
toward  the  south  and  south  southwest.  Allowing  for  its  dip,  the 
whole  thickness  of  this  rock  exposed  at  Sioux  Falls  is  approxi- 
mately 125  feet;  it  cannot  exceed  150:  it  nowhere  rises  much 
(not  more  than  20  or  30  feet)  above  the  river  at  the  head  of  the 
falls. 

Quarries  of  this  stone  have  been  worked  in  small  amount  two 
miles  west  of  Sioux  Falls;  two  miles  south  of  this  city  on  the 
left  (there  north)  side  of  the  Sioux  river,  about  a  half  mile  from 
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it,  this  quarry  yielding  good  stone;  and,  most  of  all,  in  the  north 
part  of  Sioux  Falls  corporation.  Hayden  (in  the  Am,  Jour,  of 
Sci.  and  ArtSj  for  Jan.,  1867)  says,  in  describing  this  formation 
at  Sioux  Falls:  ''About  ten  feet  from  the  top  of  the  rocks  as  seen 
at  this  locality,  is  a  layer  of  steatitic  material,  mottled,  gray  and 
cream  color,  very  soft,  about  12  inches  thick,  which  is  used 
sometimes  for  the  manufacture  of  pipes  and  other  Indian  orna- 
ments. *  *  *  There  are  also  beds  of  pudding  stone,  and  the 
most  beautiful  illustrations  of  wave  and  ripple  markings  that  I 
have  ever  observed  in  my  geological  explorations." 

Olaoiai  striae.  The  surfiEtce  of  nearly  all  the  quartzy te  exposed 
at  Sioux  Falls  is  so  waterwom  that  its  glacial  marks  have  been 
effaced.  Considerable  search  afforded  me  only  the  following 
observations:  About  20  to  25  rods  north  of  the  St.  Paul  &  Sioux 
City  (C,  St.  P.,  M.  &  O.)  railroad  depot,  glacial  strise,  seen  in  a 
half  dozen  or  more  places,  mostly  bear  uniformly  S.  40^  E.  (re- 
ferred to  the  true  meridian,  allowing  10°  for  the  needle's  vari- 
ation east  of  north);  but  on  one  surfiEkce  here,  six  feet  squai*e, 
situated  10  to  50  feet  distant  from  foregoing  glaciated  places,  are 
very  clear  glacial  strifiB,  bearing  due  east.  About  a  dozen  rods 
northeast  from  these,  striae  were  again  found,  on  a  smooth  sur- 
face of  rock  about  ten  feet  in  extent,  where  they  vary  in  their 
direction  from  due  south  to  S.  25°  E.,  these  courses  being  seen 
on  the  same  surface  crossing  each  other.  For  the  reasons  set 
forth  on  pages  505  and  549,  of  vol.  1,  final  report,  it  is  probable 
that  the  striffi  bearing  south  are  the  oldest,  and  that  the  striae 
bearing  southeasterly  and  east  are  records  of  a  progressive  de- 
flection here  of  the  ice-current  toward  the  east,  by  the  formation 
of  a  lobe  in  the  ice-sheet  of  this  first  glacial  epoch  during  its  re- 
cession. How  this  would  take  place  will  be  understood  by  re- 
ferring to  Plate  VI,  in  the  Ninth  annual  report 

Terraces,  During  the  river's  excavation  of  its  valley  in  the 
thick  drift-sheet  along  the  first  six  miles  east  of  Sioux  Falls,  a 
well-marked  terrace-plane  was  formed  60  to  75  feet  above  the 
present  channel,  i>ortions  of  which  remain  as  follows:  One, 
about  two  miles  long  and  20  to  40  rods  wide,  on  the  northwest 
side  of  the  river,  2  to  4  miles  northeast  from  Sioux  Falls;  another, 
one  and  a  half  miles  long  and  30  to  60  rods  wide,  situated  on 
the  south  side  of  the  river,  about  3}  to  5  miles  northeast  of 
Sioux  Falls;  and  a  third,  or  perhaps  several,  seen  in  the  view 
down  the  valley  within  a  few  miles  further  southeastward.  The 
first  of  these  terraces,  and  probably  the  others,  consists  of  till. 


94  THIBTEENTH  ANNUAL  SEPOBT. 

with  freqaent  boulders  on  its  escarpment  or  fooe,  and  in  some 
places  on  its  flat  surface  above;  but  mostly  this  upper  sarfisMse  is 
thinly  covered  with  fluvial  deposits  of  gravel  and  sand. 

Contour.  Lakes  and  sloughs  are  rare  or  absent  in  all  this 
region;  I  saw  none.  The  surface  is  very  smooth  till,  seldom 
having  any  covering  of  loess.  The  contour  of  this  drifb-sheet  is 
quite  different  from  that  found  upon  the  regions  that  were  over- 
spread by  the  last  ice-sheet;  but  closely  resembles  that  of  Pipe- 
stone and  Bock  counties.  It  is  characterized  by  massive  BweUs 
of  varying  hight,  tending  mostly  from  north  to  south,  or  more 
so  than  in  other  directions.  The  separate  swells  are  osnally 
from  25  to  50  feet  above  the  intervening  hollows  or  depressions; 
while  areas  a  few  miles  apart  vary  sometimes  100  or  150  feet  in 
their  average  hight.  No  drift  deposits  marked  by  the  peculiarly 
rough  and  broken  contour  of  our  terminal  and  medial  moraines 
were  found  in  this  region. 

Palisades  post-office,  store,  and  mill  are  in  sections  30  and  31, 
T.  103,  B.  47,  at  the  middle  of  the  south  side  of  section.  30, 
about  four  miles  west  from  the  state  line  of  Minnesota.     The 

'^ palisades"  extend  from  the  dam  a  half  mile 
southwestward,  the  Split  Bock  creek  being 
confined  along  this  distance  between  vertical 
walls  of  the  Potsdam  quartzyte,  40  to  60  feet 
FiouBB  10.  high,  and  f^om  50  to  150  feet  apart.  A  ''rock 
island"  rises  like  a  tower  in  the  middle  of  this  gorge,  about  20 
rods  south  of  the  mill,  and  60  feet  high,  its  top  being  seen  with 
that  of  the  walls  at  each  side,  which  here  attain  their  greatest 
altitude. 

Palisades  mill,  0.  W.  Patten;  ML,  23  feet;  cable  to  mill,  212 
feet;  hight  from  stream  below  the  wheel  to  the  mill,  55  feet. 
Split  Bock  creek  is  said  to  descend  72  feet  in  its  four  miles  next 
above  the  southwest  (lower)  end  of  the  Palisades. 

The  rock  here  is  the  typical  red  Potsdam  quartzyte,  dipping 
two  to  three  degrees,  or  about  four  to  six  feet  in  a  hundred,  to 
the  south-southwest.  This  formation  embraces  in  this  vicinity 
two  layers,  each  several  feet  thick,  of  compact,  fine-grained,  red 
rock,  easily  cut  and  polished,  closely  resembling  the  catlinite  of 
the  Pipestone  quarry  in  Minnesota.  The  upper  one  of  these 
layers  is  seen  a  quarter  of  a  mile  southwest  from  the  mill  on  the 
northwest  side  of  the  creek,  where  it  has  been  quarried  and  is 
called  ''slate."  Its  vertical  exposure  in  the  quarry  is  seven 
feet,  but  its  base,  though  probably  not  much  deeper,  is  not  seen. 
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It  lies  in  sheets  from  an  eighth  of  an  inch  to  six  inches  thick, 
dipping  about  two  degrees  8.  30^  W.  The  plane  of  this  bed, 
prolonged  northeastward,  passes  just  above  the  top  of  the  Pali- 
sades. The  lower  one  of  the  two  layers  mentioned  is  called 
'^pipestone,"  and  is  scarcely  inferior  in  quality  to  that  of  the 
Indian  quarry  in  Pipestone  county.  This  bed  is  exposed  about 
five  rods  south  of  the  dam  and  some  thirty  rods  east  of  the  mill, 
where  it  is  seen  to  have  a  thickness  of  at  least  four  feet  (it  may 
be  as  much  as  seven  feet  thick)  divided  in  sheets,  from  a  half 
inch  to  three  or  four  inches  thick.  It  here  dips  6°  or  7^,  or  ten 
or  twelve  feet  in  a  hundred,  S.  60^  W.  The  unusual  steepness 
of  this  dip,  as  compared  with  the  average  and  nearly  uniform 
dip  of  the  whole  formation  in  this  locality,  is  doubtless  due  to  a 
local  displacement  of  very  small  extent;  for  the  floor  of  quartz- 
yte,  on  which  this  pipestone  lies,  vanes  in  its  inclination,  within 
three  or  four  rods  away  from  this  bed,  to  the  average  dip  of 
about  two  degrees.  At  the  bottom  of  the  wheel-pit  of  the  mill, 
30  rods  west  from  this  pipestone  quarry,  the  top  of  this  pipe- 
stone  layer,  having  the  same  fine  quality,  was  excavated  to  a 
depth  of  six  inches.  The  top  of  this  layer  in  the  wheel-pit  was 
12  or  14  feet  lower  than  its  base  at  its  exposure  near  the  dam. 
This  pipestone  layer  is  thus  contained  in  the  quartzyte  very 
nearly  at  the  water-line  of  the  creek  in  the  Palisades,  being  60 
feet,  approximately,  lower  than  the  similar  bed  called  ''slate." 
Twenty  rods  east  of  the  dam  at  the  Palisades,  and  about  20  to 
25  feet  above  this  dam,  is  an  excavation  (made  to  get  material  for 
building  the  dam)  into  ''chalk  rock,"  which  is  thus  exx>08ed 
with  a  vertical  thickness  of  four  feet  (though  its  base  is  not  seen) 
and  along  an  extent  of  about  50  feet,  dipping  the  same  as  the 
quartzyte,  about  two  degrees,  or  some  four  feet  in  a  hundrM, 
to  the  south-southwest.  It  occurs  in  sheets  or  layers,  which 
vary  from  a  quarter  of  an  inch  to  two  inches  in  thickness ;  and 
these  are  much  traversed  by  joints,  whereby  this  rock  is  divided 
into  a  multitude  of  small  rhomboidal  pieces,  usually  a  few  inches 
(seldom  a  foot)  long.  The  upper  part  of  this  bed  is  soft,  being 
scarcely  harder  than  many  shale  beds,  and  is  whitish,  often 
quite  white;  it  gradually  changes  below  to  a  pinkish  color,  and 
at  the  same  time  becomes  harder  and  exhibits  fewer  joints  in  its 
lower  portion.  In  fineness  and  microscopic  homogeneity  of 
texture,  it  is  closely  like  pipestone  (catlinite),  which  it  also 
probably  resembles  in  chemical  character  (see  Prof.  Dodge's 
analjrsis,  p.  203,  Tenth  an,  rep.),  not  being  calcareous,  so  that  its 
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name,  applied  by  Mr.  Patten,  is  a  misnomer.  This  ^'  chalk- 
rock"  is  not  seen  in  contact  with  the  quartzyte  or  other  bed- 
ded rocks;  but  its  conformity  in  dip  with  the  Potsdam  formation^ 
so  extensively  exposed  in  its  immediate  vicinity,  makes  it  high- 
ly probable  that  it  is  a  layer  inclosed  in  the  quartzyte.  It  lies 
in  the  line  of  continuation  of  the  closely  contiguous  '^pipestone,'- 
and  may  be  only  a  changed  portion  of  that  bed,  perhaps  having 
come  into  its  present  condition  by  weathering.  If  this  ^  ^  chalk- 
rock"  is  ground  to  powder  and  then  wetted,  it  dries  in  a  hard 
mass,  having  about  the  same  hardness  as  in  its  original  bed. 

The  following  is  reported  by  Mr.  C.  W.  Patten,  of  the  Pali- 
sades: About  six  miles  south  of  this  place,  or  four  or  five  miles 
above  (N.  N.  E.  of),  the  mouth  of  Split  Bock  creek,  rock  [Cre- 
taceous t]  in  many  respects  similar  to  this  '^  chalk-rock,"  per- 
haps harder,  all  of  it  whitish  as  the  '^  chalk"  is  only  at  its  top, 
occurs  in  thicker  and  more  compact  layers,  and  has  been  con- 
siderably used  for  building.  It  is  cut  into  dimensions  by  a  com- 
mon saw;  and  in  weight  it  is  much  lighter  thkn  the  '*  chalk- 
rock"  of  the  Palisades,  so  that  a  cord  of  it  can  be  drawn  by 
two  horses.  It  forms  a  stratum  at  least  eight  feet  thick,  and  is 
in  layers  from  4  to  8  or  10  inches  thick ;  it  is  divided  by  joints 
with  about  the  frequency  desirable  for  convenience  in  quarrying. 
Its  exposures  (it  is  thought  that  the  red  Potsdam  quartzyte  is 
not  seen  in  that  vicinity),  are  between  5  and  20  feet  above  the  Split 
Bock  creek ;  and  it  is  quarried  at  two  places,  or  more,  partly 
upon  each  side  of  the  creek,  which  there  is  probably  75  feet 
lower  than  at  the  Palisades. 

No  such  rock,  nor  anything  comparable  with  it,  is  found  asso- 
ciated with  the  Potsdam  quartzyte,  either  in  Dakota  or  Minne- 
8ol!a,  north  and  northeast  of  the  Palisades.  No  fossils  have  been 
seen  in  the  ^*  chalk-rock,"  nor  in  any  portion  of  the  Potsdam 
formation,  at  the  Palisades,  by  Mr.  Patten,  who  has  excavated 
several  hundred  loads  of  the  '^ chalk"  for  his  dam.  Excepting 
the  beds  thus  called  "slate,"  "pipestone"  and  ** chalk-rock," 
the  two  former  of  which  are  clearly  seen  to  be  layers  in  the 
Potsdam  formation,  all  the  extensive  exposures  of  its  beds  at 
the  Palisades  are  the  ordinary  quartzyte,  having  its  usual  char- 
acters in  respect  to  color,  hardness,  bedding  and  joints.  No 
conglomerate  was  observed  here;  ripple-marks  were  seen  on 
the  bedding-planes  in  a  few  places.  Barely  this  stone,  probably 
through  the  influence  of  weathering  (perhaps  in  preglacial  ages), 
has  a  soft  and  somewhat  friable  structure ;  this  has  been  noticed 
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by  Mr.  Patten  in  some  outcrops  within  a  quarter  of  a  mile  from 
the  Palisades ;  and  four  miles  to  the  northeast  a  somewhat  soft, 
pinkish  sandstone  (probably  an  altered  form  of  this  quartzyte) 
has  been  encountered  in  digging  wells.  The  next  exposures  of 
the  Potsdam  quartzyte  south  of  the  Palisades  are  reported  to 
be  nine  or  ten  miles  distant,  at  the  east  side  of  the  Sioux  river, 
on  the  upland.  Only  a  few  miles  further  south,  this  quartzyte 
outcrops  in  the  extreme  northwest  corner  of  Iowa. 

The  ^^  Devils  Gulch^^  is  two  and  a  half  miles  north-northeast 
from  the  Palisades  and  is  a  similar  canon-like  gorge,  a  half  mile 
long,  at  the  east  side  of  Split  Bock  creek,  on  a  trifling  tributary. 
Its  walls  of  rock  are  vertical,  30  to  50  feet  high,  and  from  8  to 
75  feet  apart,  with  pools  of  water  ten  feet  deep  in  the  bottom  of 
the  gulch.  The  rock  here  is  typical  Potsdam  quartzyte,  dipping 
two  and  a  half  or  three  degrees  (four  to  five  feet  in  a  hundred) 
towards  the  south-southeast,  or,  more  exactly,  S.  30°  E.  Here 
some  parts  of  the  walls,  as  also  at  Dell  Bapids  and  the  Palisades, 
are  so  intersected  by  vertical  joints,  nearly  at  right  angles  and 
from  six  inches  to  two  feet  apart,  that  the  wall  resembles  an- 
cient masonry,  the  separate  rocks  being  rounded  at  the  edge  by 
weathering.  It  is  also  not  uncommon  to  find  places  at  the  sur- 
face of  this  rock,  where  it  similarly  resembles  the  square  paving 
blocks  of  stone  sometimes  used  for  streets.  The  Palisades  and 
this  Oulch  seem  to  me  equal  in  picturesqueness ;  both  being 
worth  going  far  to  see,  especially  in  this  region  of  infrequent 
rock  exposures. 

No  glacial  striae  were  observed  at  the  Gulch  nor  at  the  Pali- 
sades. 

13 
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XIII. 


CHEMISTRY. 


BEPOET  OF  PBOFESSOB  DODGE. 

THE  UNIVEBSITY  OF  MINNESOTA, 

CHEMICAL  LABOBATOBT. 

Minneapolis,  Minn.,  Oct.  6,  1884. 
Professor  N.  H,  WincheU, 

Deab  Sib:  I  herewith  report  to  you  the  results  of  the  an- 
alyses made  by  the  chemical  department  for  the  state  geological 
survey  since  my  last  report.  The  present  report  comprises  the 
analyses  of  nineteen  siliceous  rocks,  numbered  in  the  chemical 
series  from  148  to  166  inclusive;  also  the  analysis  of  a  sample  of 
impure  graphite,  and  the  analyses  of  two  samples  of  water. 

These  analyses  have  been  made  almost  wholly  by  Mr.  C.  F. 
Sidener,  now  instructor  in  the  chemical  department. 

Very  respectfully  yours, 
James  A.  Dodge, 
Prof,  of  Chemistry. 

Chemical  series  No.  147.  The  water  of  Big  Stone  lake.  The 
composition  of  the  mineral  matter  dissolved  in  this  water  has 
been  found  to  be  as  follows: 

Parts  per  million.    Grains  per  gallon. 

Silica 106.50  6.2090 

Carbonate  of  iron 2.20  .1283 

.Calcinm  carbonate 110.50  6.4455 

Magnesinm  carbonate ^    63.00  3.6748 

Magnesinm  sulphate 148.05  8.6358 

Potassium  sulphate 12.48  .7280 

Sodium  sulphate 95.63  5.5781 

Sodium  chloride 15.12  .8819 

Phosphates traces 

553.48  32.2814 
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The  amount  of  organic  matter  was  such  as  to  require  1.32  parts 
of  oxygen  per  million  parts  of  water  for  its  oxidation.  Yet  this 
amount  is  not  very  excessive,  being  rather  less  than  that  in  the 
Mississippi  river  just  above  this  city. 

The  water  is  remarkable  for  the  large  amount  of  sulphates; 
also  for  a  rather  large  proportion  of  silica. 
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Cheni,  series  No.  167.    Sample  of  impure  graphite,  from  near 
Aitkin. 

Carbon  (giaphite) 41.28 per  cent. 

Silica,   SiO, 43.23 

Oxide  of  iron,  FljO, 2.02 

Alumina,  AljO, 10.70 

Lime,  CaO 0.46 

Magnesia,  MgO 0.05 

Undetermined  matter 2.26 


100.00 


Chem.  series  Nos.  168  and  169.     Brine  from  the  Humboldt  salt 
well. 


Ingredients  dissolved  in  the  water. 


Silica,  SiOa 

Alumina,  AlaO, 

Carbonate  of  iron,  FeCo, 

Sulphate  of  lime,  CaSo^ 

Sulphate  of  magnesia,  MgSo4 

Carbonate  of  magnesia,  MgCo, 

Chloride  of  magnesium,  MgCl, 

Chloride  of  calcium,  CaCl, 

Chloride  of  potae«ium,  KCl 

Chloride  of  sodium,  NaCl 

Phosphoric  acid 

Total  solids 57,220.46 


Parts  per 
million. 

Grains  per 
gallon,  U.  S. 

208.5 

12.15 

40.9 

2.38 

18.56 

1.08 

1,990.2 
1,236.4 
1,347.5 

116.08 
71.12 
78.60 

1,567.6 

2,684.0 

724.3 

91.44 

156.55 

42.26 

47,402.5 
traces. 

2,764.99 

3,336.65 


Proportion  of  common  salt,  NaCl,  in  the  total  dissolved  solids, 
82.8  per  cent.  The  samples  from  the  depths  of  180  feet  and  450 
feet  were  united,  and  the  analysis  above  expresses  the  composi- 
tion of  the  brine  thus  obtained.  That  from  the  depth  of  450 
feet  was  apparently  some  stronger  in  sodium  chloride  than  that 
from  180  feet. 

Chem.  series^  No.  170.  Analysis  of  water  of  the  Mississippi 
river  taken  at  Brainerd: 
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Ingrediente  dissolved  in  the  wal^r.  ^^^^'      ^^iTl 

Silica,  SiOa 18.2  1.0616 

Alumina,  AlaO,  3.9  0.2275 

Carbonate  of  iron,  FeCos  4.205  0.2453 

Carbonate  of  lime,  CaCog 111.07  6.47K7 

Carbonate  of  magnesia,  MgCo, 27.72  1.6169 

Carbonate  of  potash,  Kj^Cos 6.0  0.3499 

Carbonate  of  soda,  NajCog 19.36  1.1'292 

Sulphate  of  soda,  NajSo^ 3.0  0.1749 

Chloride  of  sodium,  NaCl 1.5  0.0875 

Nitrates traces  traces 

Phosphates slight  traces   slight  tracts 

Total  solids 194.955  11.3715 

Parts  per  million 

Oxygen  required  for  the  oxidation  of  organic  matter  by  the 

permanganate  test 1.28 

Chem.  aeries,  No.  171.     Assay  of  a  sample  of  ore  for  gold  and 
silver. 

Results:    Gold  none;  silver  none. 

Ohem.  seriesy  No.  172.     Assay  of  a  sample  of  ore  for  gold  and      j 
silver. 

Besults:    Gold  none;  silver  5,o  Troy  ounces  per  ton  of  ore. 

CJiem.  aeries  No.  173.    Supposed  fossil  shells  in  catlinite.    (See 
before,  page  103.) 

Note. —  The  foregoing  substances  were  derived  as  follows: 

No.  147.     Water  from  Big  Stoue  lake,  obtained  by  C.  L.  Herrick. 

No.  148.  Geol.  survey  number  1  B. ;  finely  crystalline  red  syenite.  Da- 
luth. 

No.  149.  Geol.  survey  number  7;  finely  crystalline  brown  syenite.  Dn- 
lath. 

No.  150.  Geol.  survey  number  19;  crypto-crystalline,  or  amoiphous,  yet 
sparsely  porphyritic  with  red  feldspar  and  slightly  amygdoloidal  with  epidote. 
Duluth. 

No.  151.  Geol.  survey  number  46;  fine  dark  rock,  thickly  porphyritic  with 
red  feldspar,  fiom  Brewery  creek.    Duluth. 

No.  153.  Gtool.  survey  number  68;  *' streamed, ''  light  red,  metamorphic 
rock,  with  translucent  laminations  and  specks.    From  near  London. 

No.  153.  Geol.  survey  number  74;  brick-red,  rather  fragile,  apparently 
gritty  and  subcrystalline.    At  the  mouth  of  Paasabika  river. 

No.  154.  Geol.  survey  number  117;  ^*Two  Harbor  rock,"  crypto-otysUJ- 
line,  brown,  conchoidal  fracture,  heavy. 

No.  155.  G«dl.  survey  number  124;  purplish  red  granite,  from  the  west 
bluff  at  the  entrance  of  Beaver  bay. 
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No.  156.  Geol.  survey  number  127;  gray  qnartzyte,  month  of  Beaver 
creek,  Beaver  bay. 

No.  157.  Geol.  survey  number  134;  red  granite,  from  the  third  island 
below  Beaver  bay. 

No.  158.  Geol.  survey  number  139;  rock  of  the  bulk  of  the  Great  Pali- 
sades. 

No.  159.     Geol.  survey  number  140;  red,  laminated,  or  *' streamed,''  at 

the  base  of  the  Great  Palisades. 

No.  160.  G«ol.  survey  number  149;  red,  shaly,  sandrock,  associated  with 
conglomerate,  ^If  a  mile  below  the  first  falls  of  Baptism  river. 

No.  161.  Geol.  survey  number  161,  A;  brown,  alnminous  vein-rock,  crys- 
talline (?),  from  trap-rocks  at  the  town  line  between  ranges  5  and  6  (on  sec. 
36),  east  of  Pork  bay. 

No.  162.  Geol.  survey  number  203;  the  red  rock  at  Grand  Marais,  fhm- 
iihing  the  pebbles  of  the  beach. 

No.  163.  Geol.  survey  number  262;  slaty,  pinkish  quartzyte,  at  the  head 
of  Wauswaugoning  bay. 

No.  164.  Geol.  survey  number  285;  red  granite,  from  the  first  island  N. 
W.  from  Belle  Rose  island,  south  of  Pigeon  point. 

No.  165.  Geol.  survey  number  555;  red  sandstone  or  quartzyte,  fine 
grained,  from  the  north  side  of  Sidkiwit  point,  Isle  Royale,  formerly  quarried 
for  bu'lding  stone. 

No.  166.  €reol.  survey  number  809;  red  shale,  from  the  quarry  at  Fond 
du  Lac,  resembling  the  pipestone  of  southwestern  Minnesota,  but  softer  and 
more  sectile. 

No.  167.     Graphite  from  the  vicinity  of  Aitkin,  from  Mr.  Palmer, 

said  to  be  from  a  well  which  struck  the  rock  at  18  feet,  situated  two  miles  N. 
W.  f  on  Aitkin,  apparently  in  a  bed  in  the  rock  of  the  region. 

No.  168.  Brine  from  the  Humboldt  well,  in  Kittson  county,  frY>m  the  depth 
of  about  180  feet;  artesian. 

No.  169.  Brine  flowing  from  the  large  pii>e  at  the  Humboldt  well,  from  the 
sandrock  fct  the  depth  of  450-500  feet. 

No.  I'M).  Water  from  the  Mississippi  river  at  Brainerd,  obtained  by  Dr. 
Howe  in  Asi^ust. 

No.  171    Iron  ore,  from  Mayhew  lake,  north  of  Grand  Marais. 

No.  172.  Rotted  trap-rock,  from  T.  64.7  W.,  sec.  23,  supposed  to  contain 
gold.     From  E.  M.  Fowler. 

No.  173.  Small  slab  of  pipestone,  Museum  register  number,  5,559;  to 
scrape  ofl^  the  sippoeed  fossil  shells  and  test  for  phosphorus  or  lime. 

N.  H.  WiNCHELL. 
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XIV. 


MINNESOTA  GEOGRAPHICAL    NAMES  DERIVED 

FROM  THE  DAKOTA  LANGUAGE,  WITH 

SOME  THAT  ARE  OBSOLETE. 


BY  PROF.   A.   W.   WILLIAMSON. 

[Note. — Pronunciation  is  indicated  byreepelling  the  word  in  a  phonetic 
alphabet  identical  with  that  of  Dr.  Riggs'  dictionary,  except  that  the  digraphi 
ch,  gh,  kh,  sh,  and  zh,  are  used  for  his  dotted  c,  g,  k,  s,  and  z,  and  only  ore 
form  of  n.  A  as  in  far;  e  as  a  in  fate;  i  as  in  machine;  o  as  in  note;  a  as  Ji 
rale;  ch  as  in  charm;  kh  as  German  ch;  gh  sub  vocal  of  kh,  t.  e.,  oontinnantof 
g;  zh  as  z  in  aznre;  t,  k,  p,  w,  h,  s,  and  z  as  in  English;  b  and  m  nearly  apin 
English,  but  made  nearer  together;  n  and  d  approach  tach  other  still  mde,  it 
being  difficalt  for  an  nnpracticed  ear  hearing  some  wcTds  spoken  by  some  Indi- 
ans to  determine  which  of  the  two  is  nsed;  n  when  it  ends  a  syllable  is  stnnded 
as  Canadian  voyageura  sound  n  in  bon,  much  more  strongly  than  tie  same 
sound  is  given  by  Parisians.  Most  Dakotas  very  slightly  nasalize  ill  their 
vowels,  and  in  the  case  of  a  succeeded  by  k  this  nasalization  is  qnit«  percept- 
ible to  a  practiced  ear;  as,  however,  it  is  an  entirely  different  sound  from  the 
nasal  represented  by  n,  it  is  obviously  impioper  to  confuse  words  by  represent- 
ing it  in  the  same  way,  and  being  an  accidental  sound  of  no  etymol<gical  value 
and  scarcely  perceptible  in  pronunciation,  it  does  not  seem  desiraUe  to  repre- 
sent it  at  all.  That  we  should  write  Makato  instead  of  Mankato  is  evident  in 
this,  that  maka  means  earth  and  manka  skunk,  and  no  Dakota  insaying  bine 
earth  would  in  any  case  use  the  strong  nasal  sound  represented  byn,  and  which 
if  used  would  lead  the  hearers  to  suppose  he  meant,  blue  skulk.  It  is  said 
that  Fremont  (Nicollet's  map)  wrote  Mahkato  and  the  h  was  ol^aoged  to  n  by 
a  broken  type.] 

Anoka  (anoka), — on  both  sides;  name  applied  >y  founders  to 
the  city  laid  out  on  both  sides  of  Rum  River,  and  since  applied 
to  the  county. 

Chaska  (chaske), — first  born  child  if  a  son;  applied  to  the  vil- 
lage by  its  founders. 

Chapah  (chapa), — beaver;  the  Dakota  name  of  Beaver  creek, 
a  tributary  of  the  Minnesota,  and  still  retained  on  old  maps. 

Chanka  sndatatah  (chanka  sdata), — chan,  wood;  ka,  kindle; 
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sdata,  feeble;  the  name  applied  to  the  Big  Sioax  river  on  Nicol- 
let's map,  as  given  by  the  Dakotas,  but  I  think  not  in  use  of  re- 
cent years.  The  Dakotas  still  call  the  Firesteel,  a  tribatary  of 
the  James,  or  Dakota,  Chanka. 

Ghanshayapi; — cJuiUj  wood;  sha,  red;  ayapi,  are  on;  Eedwood 
river;  so  called  by  the  Dakotas  on  account  of  the  abundance  of  a 
straight  slender  bush  with  red  bark,  which  they  scraped  off  and 
smoked,  usually  mixed  with  tobacco.  This  name  is  spelled  by 
Nicollet  Tchanshayapi. 

Chetanba  wakpa  (chetanbe  wakpa), — chetan^  hawk;  &e,  neet; 
vxUcpaj  river  or  creek;  Hawk  creek,  a  tributary  on  the  north 
side  of  the  upper  Minnesota. 

Cokato  (chokata),—  choka,  the  middle;  ata,  at;  the  name  of  a 
station  on  the  Manitoba  Bailway. 

Chokio  (chokaya), —  the  middle;  the  name  of  a  station  on  the 
H.  &.  D.  Ry. 

Dakota  (dakota), — alliance  league;  the  name  by  which  the 
Dakotas  called  themselves;  now  applied  to  the  territory,  to  a 
county,  and  to  a  village  in  Minnesota,  etc.  Lakota,  a  village  in 
Noith  Dakota,  is  the  same  word  in  the  Titon  form. 

Eyota  (iyotan), — greatest,  most;  name  of  a  town  in  Olmsted 
county. 

Hoghanwanke  kin, —  Jioffhan,  fish;  wanke.  lies;  kin,  the;  the 
place  where  the  fish  lies,  the  Dakota  name  of  the  St.  Croix.  For 
legend  see  NeiPs  Minnesota,  p.  94. 

Hokah  (hutkan), —  root;  the  Dakota  name  of  Boot  river,  re- 
tained on  old  maps,  and  now  the  name  of  a  village  in  Houston 
county. 

Imnizhaska, —  imnizha,  ledge;  ska,  white;  the  Dakota  name  of 
St.  Paul,  given  on  account  of  the  white  sandstone  cropping  out 
in  the  bluffs. 

Intpah  (intpa  or  inkpa, — k  and  t  interchangeable  before  p), — 
end;  the  Dakota  name  of  Lac  qui  Parle  creek,  flowing  into  the 
river  at  the  end  of  the  lake. 

Inyan  tankinyanyan, —  inyan,  stone;  tarikinyanyan,  big;  the 
Dakota  name  of  Big  Stone  lake.  The  name  is  translated  on 
Nicollet's  and  other  old  maps.  It  is  so  named  on  account  of  the 
large  number  of  drift  boulders  along  its  shores. 

Inyan  sha, —  inyan,  stone;  sha,  red;  the  Dakota  name  of  Red 

Rock,  near  St.  Paul.     A  few  rods  from  the  river,  near  the  house 

of  Mr.  Ford,  an  early  settler,  was  a  large  egg-shaped  syenite 

boulder,  believed  by  the  Indians  to  be  the  abode  of  a  i>owerful 

14 
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spirit,  which  they  worshiped  by  keeping  the  stone  carefully 
painted  red,  and  by  offerings  of  food.  Every  stone  and  every 
other  natural  object  was  believed  by  the  Dakotas  to  be  the  abode 
of  a  spirit,  but  hard,  egg-shaped  stones  only  were  worshiped. 

Ipakshan, — crooked;  Mdeipdkahan^  crooked  lake,  another 
name  given  to  Big  Stone  lake,  referring  to  its  shape;  xcakpa 
ipakshan^  crooked  river;  the  Dakota  name  of  the  Big  Sioux  river 

Isantamde,  knife  lake;  one  of  the  Mille  Lacs,  foand  with  vari- 
ant spellings  in  the  Dakota  form,  and  translated,  on  old  map^. 

Isanti  (isanati  orisanyati), — wan,  knife;  ati  dwell  on  or  at: 
the  Dakota  name  of  the  part  of  the  nation  occupying  Minnesota, 
and  comprising  the  Sissetons  as  well  as  those  now  known  as  San- 
tees;  it  is  supposed  the  name  was  given  as  this  lake  wa^  their 
chief  locjition  for  a  time  on  their  westward  journey;  the  name 
of  a  county. 

Ishtakhba, — ishta^  eye,  khba^  sleepy;  the  name  of  an  eminent 
Dakota  chief,  a  firm  friend  to  the  whites,  who  was  the  first  signer 
of  the  treaty  of  1851.  The  name  was  probably  applied  to  Sleepy 
Eye  lake  about  50  years  ago,  when  his  band  planted  there. 
Nicollet's  map  names  it  Sleepy  Bye  lake;  it  is  now  also  the  name 
of  the  village  near  it. 

lyedan*  (iyedan), — mde^  lake;  iyCj  speaks;  dan^  diminutive 
suffi^i,  forms  mdeiyedan,  the  Dakota  name  of  Lac  qui  Parle, 
given  as  iyedan  lake  on  old  maps;  it  is  very  uncertain  how  it 
received  the  name;  one  tradition  says  from  an  echo  on  its  shores; 
but  it  is  doubtful  if  any  such  existed;  another  tradition  is  that 
when  the  Dakotju?  first  came  to  the  lake  voices  were  heard,  but 
they  found  no  speakers;  some  think  the  word  has  changed  \t» 
form. 

lyakhba, — sleepy  ones;  the  name  of  the  Iowa  Indians  and  the 
country  occupied  by  them.  Early  explorers  state  that  this  is 
the  Sioux  (Dakota)  name.  It  is  probable  that  I'OO  years  ago  the 
Santees  pronounced  this  word  as  the  Titons  now  pronounce  it, 
lyakhwa.  As  the  kh  is  a  sound  not  found  in  French  it  was 
often  omitted,  and  usually  expressed  by  h,  if  at  all,  which  occa- 
sionally occurs.  The  spelling  Ayavais,  as  given  by  Le  Suear,  is 
as  near  to  this  word  as  could  be  expected. 

Izuza  (izuza), — whetstone;  the  Dakota  name  of  Whetstone 
creek,  a  tributary  of  the  Upper  Minnesota;  the  Dakota  form  is 
retained  on  Nicollet's  map. 

Khakha, — falls;  the  Dakota  name  of  St.  Anthony's  Falls,  as 
pre-eminently  the  faUs, 


STATE  GEOLOGIST.  107 

Khakha  wakpa, — fallg  river;  the  Dakota  name  of  the  Missis- 
sippi river. 

Kandiyohi  (kandiyohi), — handij  buffalo  fish;  y,  euphonic;  ohi, 
arrive  in;  name  of  the  lake  which  still  retains  it,  since  given  to 
the  town  and  county. 

Kanpeshka  (kanpe  ska), — name  of  a  round,  curved,  white 
medal,  made  of  shell  and  worn  by  the  Dakotas,  and  probably 
given  to  the  lake  a  little  west  of  the  boundary  on  account  of  suit- 
able shells  for  making  these  ornaments  which  were  found  there. 

Kaposia  (kapozha,  the  p  written  by  Dr.  Biggs  with  a  dot  sub- 
script to  denote  a  peculiar  palated  modification), — light;  the 
name  of  Little  Crow's  band,  and  the  site  of  their  village  four 
miles  below  St.  Paul  on  the  opposite  side  of  the  river.  The 
name  was  given  in  honor  of  their  skill  in  the  favorite  game  of 
lacrosse,  in  which  one  band  played  against  one,  or  sometimes 
against  two  others,  for  large  stakes.  Success  depended  largely 
on  swiftness  (lightness). 

Kasota  (kasota), — clear  or  cleared  off;  the  name  sometimes  ap- 
plied by  the  Dakotas  to  the  naked  ridge  or  prairie  plateau  south 
of  the  village  of  that  name,  and  now  applied  also  to  a  creek 
running  through  it. 

Mahtomedi  (matomde), — niato,  the  gray  bear,  urstis  maritimuSj 
mde  lake;  the  Dakota  name  of  White  Bear  lake,  now  the  name 
of  a  camp  situated  on  it*. 

Mahtowa:  mato  grizzly  bear;  toau,  one;  name  of  a  station  on 
Dnlnth  Bailway,  north  of  Hinckley. 

Mankato  (makato), — the  Dakota  name  of  Blue  Earth  river, 
the  name  of  the  city  as  now  spelled  would  in  Dakota  mean  blue 
skunk  (see  remarks  on  pronunciation,  awle). 

Mayawakan  (mayawakan), — maya,  st'Cep  banks;  todkan,  won- 
derful, sacred,  mysterious,  here  properly  translated  remarkable; 
the  Dakota  name  of  the  Chippewa  river,  tributary  to  the  Min- 
nesota; the  Dakota  form  is  given  on  many  old  maps.  It  is  said 
that  Chippewa  is  our  translation  of  the  Dakota  work  Khakha- 
tonwan,  dwellers  at  the  falls,  i.  «.,  Falls  of  St.  Mary,  and  that  it 
was  applied  because  the  Dakotas  sometimes  spoke  of  it  as  the 
river  down  which  they  came. 

Mdewakanton, — dwellers  at  the  lake;  a  name  applied  to  the 
part  of  the  Santees  occupying  eastern  Minnesota  and  western 
Wisconsin,  said  to  have  been  given  because  they  still  continued 
for  a  time  on  lake  Superior  after  the  other  Dakotas  left  it. 

•  A  weU-known  ■ammar  reaort,  n««r  the  Tillage  of  White  Bear  lake,  near  St.  Paul. 
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Mdechan, — mde  lake;  chan  wood,  Wood  lake;  the  Dakota 
name  of  the  lake  where  Oeneral  Sibley  gained  the  decisive  vic- 
tory over  the  rebel  Dakota^,  Aug.  23,  1862. 

Mdehdaklnyan, — lake  lying  crosswise;  the  Dakota  name  of 
lake  Traverse,  it  lying  crosswise  to  Big  Stone  lake. 

Mde  Minnesota  (mde  minisota), — sky-tinted  lake,  or  having 
water  nearly  clear,  bat  with  a  slight  whitish  tint;  the  Dakota 
name  of  Clear  lake  near  Fort  Bidgely;  the  Dakota  form  is  given 
on  some  old  maps. 

Mdeyata, — mde,  lake;  ata,  at;  at  the  lake;  this  expression  was 
used  by  the  Dakotas  in  speaking  of  lake  Superior,  regarded  by 
them  as  pre-eminently  the  lake,  and  so  not  specially  named. 

Mde  tanka,  great  lake,  signifying  the  ocean,  of  which  they 
retained  distinct  traditions. 

Mdeyatanka, — mde,  lake;  ya,  they  speak,  say;  tankaj  large; 
the  lake  spoken  of  as  large;  the  Dakota  name  of  Ottertail  lake. 

Mendota  (mdote), — the  mouth  of  a  river;  name  of  a  village 
at  the  junction  of  the  Minnesota  and  Mississippi.  Those  living 
at  a  distance  usually  spoke  of  it  as  Khakhamdote,  junction  with 
the  Falls  river,  i.  e.  the  Mississippi  river. 

Maka  re  ozey  (maka  khe  oze), — yellow  banks;  the  Dakota 
name  of  the  Yellow  Banks  river,  a  tributary  of  the  upper  Min- 
nesota. 

Magha  tanka, — big  goose,  t.  e.  swan;  the  Dakota  name  of 
Swan  lake,  Nicollet  county. 

Minneapolis, — mini,  water;  polls,  Greek  for  city;  how  the  « 
got  in  seems  very  uncertain,  some  regard  it  afi  merely  euphonic, 
others  as  the  Dakota  prefixed  preposition  a,  on,  others  as  an 
abbreviation  of  the  Dakota  kha,  falls,  while  still  others,  but  I 
think  with  little  plausibility,  derive  it  from  the  Greek. 

Minnehaha  (minikhakha), — mint,  water;  kha  kha,  fQl]B ;  kha- 
kha  is  derived  from  kha,  curl,  being  the  frequentative  form 
used  with  mini,  water,  meaning  falls  ;  used  with  i  mouth,  mean- 
ing laughing.  To  translate  Minnehaha,  ^^  laughing  water," 
though  not  strictly  accurate,  is  certainly  an  allowable  poetical 
license ;  the  name  of  the  well  known  cascade  near  Fort  Snelling; 
the  Dakotas  usually  called  it,  chistina,  small,  in  distinction 
from  St.  Anthony's  falls. 

Minneinneopa,  or  Mineopa,  (mini  inonpa),  mini,  water  inonpa, 
second ;  the  name  of  a  beautiful  cascade  near  Mankato,  so  called 
because  the  second  of  two  falls  near  together. 

Minneiska  (mini  ska), — mini,  water;  ska,  white;  the  Dakota 
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name  of  the  creek  so  called ;  as  well  said  by  Bev.  A.  L.  Eiggs 
^Hhe  i  has  no  business  there,"  yet  it  dates  back  to  Nicollet's 
map. 

Minneota  (mini  ota), — much  water,  a  station  on  the  Winona 
and  St.  Peter  Bailway,  said  to  be  so  named  by  an  early  settler 
on  account  of  an  abundance  of  water  flowing  into  his  well. 

Minneola,  —  mini  water ;  ola,  Latin  diminutive,  said  to  have 
been  invented  as  a  parody  on  Minneapolis,  and  applied  to  a 
township  in  Goodhue  county,  as  the  settlers  thought  its  eupho- 
nious sound  typical  of  the  beauty  of  the  country. 

Mini  wakaa,  — the  wonderful  water ;  the  Dakota  name  of 
Devil's  lake,  said  to  have  been  applied  on  account  of  its  beiug 
so  large,  and  having  no  outlet.  Wakan  is  persistently  trans- 
lated devil  by  many  frontiersmen,  but  it  is  in  no  case  used  in 
that  meaning.  In  names  it  is  nearly  always  an  adjective,  mean- 
ing wonderful,  remarkable ;  in  other  cases  as  an  adjective,  it 
means  mysterious,  sacred ;  as  a  noun  it  always  means  god. 

Minnesota,  —  (mini  sota),  water  nearly  clear  but  slightly 
clouded,  as  that  in  the  Minnesota  river,  so  called  by  the  Dako- 
tas.  This  river  is  on  old  maps  called  St.  Peter's,  a  name  given 
by  the  French  explorers. 

Minnetonka  (mini  tanka), — great  water;  the  name  of  the 
beautiful  lake  and  summer  resort  near  Minneapolis. 

Minnewashta, — minne,  water;  ivashte,  good;  name  of  a  lake 
known  as  ^*  White  Bear  Lake,"  then  *'Lake  Whipple,"  and 
since  changed  to  Minniwashta,  by  act  of  the  legislature,  situa- 
ted in  Pope  county,  near  Glenwood. ' 

Okabena  (hokahbena), — hokahj  heron;  be,  nests;  na,  diminutive 
suffix;  the  nesting  place  of  the  herons;  the  name  of  the  lake  at 
Worthington. 

Okaman  (hokahman), — hokahy  heron;  ttian,  nests;  the  name 
applied  to  mills  near  Lake  Elysian,  said  to  have  been  applied  by 
the  Dakotas  to  the  same  site.  Man  and  be  are  variant  forms  of 
the  same  word.  The  loss  of  the  h  in  these  two  words  is  ac- 
counted for  by  the  lighter  stress  laid  on  this  sound  by  Dakotas. 

Okheyawabe, — okhej  hill ;  yawabe,  referring  to  its  being  much 
visited ;  the  Dakota  name  of  Pilot  Knob,  back  of  Mendota. 

Oiyuweghe, — the  crossing ;  the  name  given  by  the  Dakotas 
to  Travers  des  Sioux,  because  they  usually  crossed  the  Minne- 
sota here,  in  going  from  the  upper  to  the  lower  villages. 

Omaha, — the  Dakota  name  of  the  Omaha  Indians;  applied  to 
a  small  creeek  in  Southwestern  Minnesota,  on  old  maps. 
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Ojata(ozhate), — forks;  the  name  of  a  station  near  Grand  Forks. 

O  watonna  (O  wotonna), — straight ;  the  Dakota  name  of  Straight 
river,  on  which  the  city  of  Owatonna  is  sitaated. 

Pajutazee  (pezhihutazi,  abbreviated  from  Pezhihntazizi  ka 
pi),^p^j  generic  name,  including  grasses  and  all  other  erect 
plants  without  wood  stems;  Auto,  root;  zi^  yellow;  kapiy  they  dig; 
diggings  of  yellow  plant  root,  or  yellow  medicine  diggings;  the 
Dakota  name  of  the  Yellow  Medicine  river,  written  by  Nicollet 
Pejnta  zizi;  the  name  as  first  spelled  was  the  name  given  by  Dr. 
T.  S.  Williamson  to  his  station,  and  is  found  in  this  form  on  a 
number  of  maps. 

Ptansinta, — probably  of  ptan,  otter,  and  sintej  tail;  the  name 
of  the  Dakota  village  at  the  head  of  lake  Traverse. 

Be  ipa  (khe  ipa), — Khe,  hill  or  ridge;  t,  prefixed  preposition, 
to;  pa,  head;  the  Dakota  name  of  the  ^'head  of  the  Goteau." 

Bemnicha  (£[hemnichan), — Khe,  hill;  mni,  contraction  of  mtm, 
water;  ehatij  wood;  the  Dakota  name  of  Bed  Wing,  given  on 
account  of  the  union  of  these  features  there;  applied  also  to  Hay 
creek  flowing  into  the  Mississippi  there. 

Sappah  (sapa), — black;  the  Dakota  name  of  Black  river,  Wis- 
consin. 

Shakopee  (shakpi), — six;  the  Dakota  chief  of  the  band  for* 
merly  occupying  the  site  of  this  city  was  Shakpidan,  Little  Six. 
The  usual  Dakota  name  of  the  band  was  Tinta  ton  wan,  Dwellers 
on  the  prairie. 

Shunkasapa, —  shunka,  dog;  sapa,  black;  Black  Dog,  a  Dakota 
chief,  and  name  of  his  village  near  Hamilton  station,  Omaha 
Bailway. 

Sisseton(sisintowanyan), — siskin,  fish  scales;  towanyany  village; 
the  most  numerous  clan  of  the  Santee  Dakotas.  They  occupied 
in  common  with  the  Wahpetons,  nearly  all  Minnesota  west  of 
Carver,  except  the  extreme  northern  part.  The  name  was  given 
them  when  they  were  further  east,  living  principally  on  fish,  and 
in  one  village. 

Tamaha — pike;  the  Dakota  name  of  Hudson;  for  legend  see 
^Q\V^  Minnesota,  p.  94. 

Tanpayukedan — tanpa,  white  birch;  yuke,  is  there;  dan,  dimin- 
utive;  the  Dakota  name  of  Birch  Cooley,  where  our  forces  under 
Maj.  Brown  fought  a  disastrous  battle  in  1862. 

Tchanshayapi,  see  Chanshayapi. 

Tintah  (Tinta), — prairie;  a  station  on  the  Manitoba  Bailway. 

Tintatonwan,  see  Shakopee. 
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Tipsinna, — a  farinaceous  bulbous  root,  a  much  used  and  highly 
prized  article  of  food;  the  name  applied  to  the  Pomme  de  Terre, 
or  apple  river.  The  French  is  a  translation  from  the  Dakota, 
the  English  a  mis-translation  from  the  French. 

Wahnatan  (waanatan), — he  who  makes  an  attack;  a  celebrated 
Sisseton  chief,  formerly  the  name  of  a  county  in  Minnesota. 

Wabasha  (Wapahasha),— red  battle-standard;  as  wapaha  is 
also  used  to  mean  hat,  this  is  sometimes  incorrectly  translated 
^'Eed  Hat;"  the  name  of  the  chief  whose  land  occupied  the 
country  belOw  lake  Pepin  and  had  their  village  on  Winona  prai- 
rie, which  was  for  many  years  called  "  Wabashaw  prairie"  by 
steamboatmen  and  early  settlers;  it  is  now  the  name  of  a  city 
and  county,  but  the  oft  repeated  statement  that  this  was  his  resi- 
dence is  erroneous. 

Wacouta  (wakute), — he  shoots;  the  name  of  the  chief  whose 
band  was  located  at  Bed  Wing;  the  name  of  the  railway  station 
next  south  of  Bed  Wing. 

Wahpeton  (wakhpetonwan),  toakhpe,  leaves;  tontoan,  dwell, 
dwellers  among  the  leaves,  one  of  the  four  Santee  clans;  (see 
8i8S€t(m)y  a  town  in  Dakota. 

Wahpekutey  (wakhpekute), — leaf  shooters,  the  smallest  of  the 
four  Santee  clans.  They  lived  chiefly  in  the  valleys  of  the  Blue 
Earth  and  Cannon. 

Wakinyan  oye, — the  thunderer's  track;  given  by  Nicollet  who 
translated  it  lightning's  track;  the  name  of  three  small  lakes 
near  Big  Stone  lake.  The  Dakotas  say  that  these  tracks  were 
made  by  the  infant  Thunder-god,  probably  the  most  worshiped 
of  their  deities. 

Waraju, — tcagfuiy  cottonwood;  zhu,  pour,  plant,  etc.;  the  name 
applied  by  the  Dakotas  to  the  CJottonwood  and  Little  Cottonwood 
rivers  on  account  of  the  Cottonwood  groves  so  frequent  along 
them.  The  word  little  is,  in  Dakota,  chistina,  and  placed  after 
the  noun. 

Watonwan, —  this  word  might  mean  ^^Isee,"  or  "he  sees," 
intransitive;  it  may  have  been  applied  to  this  branch  of  the 
Blue  Earth  as  being  a  prairie  country  and  presenting  a  good 
prospect,  but  it  is  uncertain  whether  this  is  the  meaning  on 
which  the  appellation  was  given;  the  Dakota  name  of  the  river, 
now  used  for  the  county,  also, 

Waseca  (wasecha), —  rich,  especially  in  provisions.  I  was  in- 
formed in  1855  by  a  gentleman  who  was  a  stranger  to  me, 
who  professed  to  be  one  of  the  first  settlers,  that  this  name  was 
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given  in  response  to  inquiries  as  to  the  Indian  worji  for  fer- 
tile, and  adopted  as  a  name.  In  Dakota  writing  and  books 
the  word  waseca  is  spelled  as  we  spell  the  name,  and  is  a 
word  likely  to  be  given  in  answer  to  such  a  question.  The  soil 
is  also  very  fertile.  I  have  since  several  times  seen  it  stated  in 
print  that  the  word  is  a  corruption  of  washichurij  white  man, 
given  on  account  of  a  solitary  white  man  residing  there,  but  I 
am  unable  to  ascertain  that  there  was  any  such  resident,  or  that 
any  Dakota  ever  gave  the  place  this  name,  and  think  the  first 
derivation  much  more  probable.  It  is  the  name  of  a  city  and 
county. 

Wasioja  (wazi  ozhu), —  toazi,  pine;  ozhu,  place  in,  etc.;  the 
Dakota  name  of  the  Zumbro  river,  given  on  account  of  the  scat- 
tered pines;  retained  on  old  maps  and  applied  by  the  whites  to 
a  village  in  Dodge  county. 

Wastedo, — washte,  good;  do,  emphatic  particle;  name  of  a 
post  office  in  Goodhue  county. 

Waubay  (wabe), — place  of  hatching  of  birds;  name  of  a  lake 
and  town  west  of  Millbank,  Dakota. 

Wayzata  (wazi  yata), —  wazi,  north  (also  pine),  ata,  at;  the 
name  of  the  station  at  the  north  end  of  Lake  Minnetonka. 

Winona  (winona), — first  born  if  a  daughter,  diminutive  of 
wino  woman;  the  name  of  the  city  built  on  what  was  formerly 
called^*  Wabashaw's  prairie."  The  name  of  the  band  was  Ki- 
yuksan,  breakers  in  two,  or  violators,  so  called  because  they  vio- 

ft 

lated  the  custom  forbidding  relatives,  however  distant,  to  marry. 

Yankton  (ihanktonwan), — end  village;  the  dan  of  Dakotas 
formerly  occupying  the  southeast  part  of  Dakota.  It  is  said  that 
this  name  was  given  when  their  village  was  at  the  west  end  of 
Lake  Superior,  but  this  is  uncertain. 

In  preparing  the  above  I  am  greatly  indebted  to  an  able  article 
in  lapi  Oaye,  January,  1883,  by  Eev.  A.  L.  Biggs,  and  to  in- 
formation obtained  from  my  father,  Dr.  T.  S.  Williamson. 

A.  W.  W. 


STATE  G£OIX)GI8T.  113 


XV. 


ENTOMOLOGY. 


BY  O.  W.  OESTLUND. 

Minneapolis,  Minn.,  April  1,  1886. 

Prof.  N.  H.  WincheUy  State  geologist : 

There  is  probably,  at  present,  not  a  crop  in  this  state  more 
threatened  and  iigured  by  insects  than  the  cabbage.  It  is  for 
this  reason  that  I  submit  the  following  list  and  notes  on  insects 
injurious  to  the  cabbage,  as  they  were  observed  last  summer  on 
the  experimental  form  of  the  State  University,  incomplete  as 
they  may  be  when  applied  to  the  whole  state,  being  the  obser- 
vations of  but  one  season  and  confined  to  one  county.  Still,  I 
hope  they  may  have  some  value  to  the  fiftrmer  and  gardener  ii^ 
their  endeavor  to  become  familiar  with  and  to  overcome  these 
pests;  being  the  first  record  of  several  of  these  insects  as  occur- 
ring in  Minnesota,  they  will  also  have  their  scientific  value. 

INSECTS  INJTJBIOUS  TO  THE  OABBAOE. 

1. — Pieris  rapes j  Sehrank — The  white  or  imported  cabbage  butterfly » 

This  is  the  most  common  and  destructive  of  our  cabbage  in- 
sects. It  was  introduced  from  Europe,  wh^re  it  also  j>rove6 
quite  destructive  to  the  cabbage,  about  thirty  years  ago,  and 
has  already  spread  over  the  greater  part  of  North  America,  proving 
that  introduced  species  often  flourish  exceedingly,  and  become 
even  more  destructive  than  native  species'  of  similar  habits.  It 
has,  apparently,  already  settled  down  for  good  in  this  state,  and 
can  be  considered  as  a  permanent  addition  to  our  insect-fauna. 
I  believe  that  this  species  is  so  well  known  that  no  description 
15 
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is  necessary  for  its  identification,  but  as  we  have  several  other 
species  similar  in  habit  and  hardly  less  injurious^  I  shall  give  a 
short  description  of  all  of  them,  so  that  they  can  be  more  easily 
compared  and  identified  by  the  intelligent  farmer  and  gardener, 
Who  may  wish  to  know  something  aboat  the  destroyers  of  their 
labor  and  how  they  may  best  free  themselves  from  them. 

Description, 

The  eggs. — These  are  laid  by  the  white  butterfly  that  we  see 
hovering  around  our  gardens  as  soon  as  the  tender  plants  are 
ready  to  be  set  out  in  the  spring,  and  are  continued  to  be  laid  for 
successive  broods  during  the  whole  season  whenever  the  weather 
is  at  all  favorable.  They  are  very  small ;  fusiform ;  ribbed  Ion* 
gitudinally,  which  can  be  easily  seen  by  a  lens ;  of  a  light  yel- 
lowish color,  but  which  soon  becomes  darker.  Generally  they 
are  found  singly  or  only  a  few  together  on  the  under  side,  but 
also  occasionally  on  the  upper  side,  of  the  leaves. 

The  larvcB. — ^The  larvae,  or  worms,  as  they  are  more  commonly 
called,  are  rather  sluggish  in  their  movements  ]  of  a  velvety- 
green  color,  with  black  dots,  a  pale  yellowish  stripe  down  the 
back,  and  a  row  of  yellow  spots  on  each  side.  They  are  gener- 
ally found  in  all  sizes,  from  those  just  hatched  to  the  full  grown 
one,  about  one  and  a  half  inches  in  length.  They  are  also  found 
to  feed  upon  the  cauliflower,  turnip,  mustard,  and  other  crucif- 
erous plants,  though  they  seem  to  be  very  partial  to  the  cabbage* 

The  chrysalis. — The  chrysalis  is  really  an  object  of  beauty  and 
wonder,  although  we  destroy  it  without  consideration,  as  it 
proves  so  destructive  to  our  garden  if  allowed  to  develop.  It  is 
about  three-fourths  of  an  inch  long;  angulated,  and  pointed  at 
both  ends;  in  color  it  varies  with  minute  black  dots  from  grayish- 
green  to  quite  light.  It  is  found  suspended  by  a  web  of  silk  at 
the  end  of  the  body,  into  which  the  hooks  of  the  posterior  end 
are  twisted,  and  also  by  a  thread  of  silk,  stretched  around  the 
back  and  fastened  to  the  board,  fence  or  stone  under  which  the 
larva  has  chosen  its  place  for  transforming. 

T^  imago. — The  full  developed  butterfly  has  the  body  black 
and  quite  hairy;  the  wings  white  above,  with  a  dusky  or  black 
space  at  the  tip  of  the  fore  wings,  and  several  black  spots  dis- 
posed in  a  line  on  the  middle  of  the  wings;  on  the  under  side 
the  hind  pair  of  wings  are  yellowish,  the  fore  pair  only  so  on 
the  anterior  part.    It  expands  from  two  to  two  and  a  half  inches. 
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Subject  to  parasites  and  sickness. 

Several  parasites  are  already  known  to  occnr  in  this  country 
on  the  larvae  of  this  species,  and  they  will  probably  prove  an 
effective  check  on  the  too  great  increase  in  the  fhtare.  As  far 
as  known,  none  have  yet  been  observed  in  this  state,  but  if  not 
actually  here  they  will  be  as  sure  to  occur  in  due  time  as  the 
butterfly  itself.  Parasites  generally  do  spread  a  great  deal 
slower  than  the  insect  on  which  they  live.  The  larvse  are  also 
known  to  be  subject  to  some  kind  of  sickness  that  occasionally 
carries  them  off  in  great  numbers.  During  the  past  season  this 
has  firoven  to  be  very  generally  the  case  in  this  state.  The 
cause  of  this  sickness,  or  epidemic  as  it  might  well  be  called, 
has  not  yet  been  made  out  to  satisfaction,  but  very  probably  it 
is,  as  has  been  suggested  by  some  entomologists,  some  kind  of 
fungus  disease  or  rot,  which  is  favored  by  the  dampness  of  the 
weatjier  and  the  slow  vital  energies  of  the  larvae  during  such 
times;  for  it  has  been  observed  that  during  long  rains  and  con- 
tinued dampness  it  is  very  prevalent  among  the  larvsB,  while 
during  dry,  or  only  showery,  weather,  it  is  rare.  The  larvae  as 
soon  as  affected  cease  to  feed  and  become  even  more  sluggish  in 
their  movements;  their  bodies  become  very  pale  and  soft,  and 
some  time  after  they  can  be  seen  hanging  from  one  of  their  legs, 
or  fallen  to  the  ground,  and  the  contents  of  their  body  dissolved 
and  running  down  as  a  black  fluid,  leaving  only  a  black  streak 
on  the  cabbage  leaf  as  the  remains  of  their  former  existence. 

Preventives  and  remedies. 

Whenever  the  insect  can  be  destroyed  in  any  of  its  stages  it 
will  prove  an  effective  preventive,  especially  if  it  be  the  female. 
Ctenerally  we  do  not  pay  any  attention  to  the  chrysalids,  even 
if  we  find  them  in  great  numbers  on  the  fences,  in  the  rubbish, 
etc,  around  our  garden,  but  we  let  them  all  develop  int«o  the 
white  butterfly,  and  this  we  allow  to  fly  unmolested  over  our 
cabbage  plants  until  they  have  been  well  stocked  with  the  future 
brood;  and  not  until  the  larvae  have  become  so  numerous  that 
they  threaten  to  devour  our  whole  crop,  or  at  least  seriously 
damage  it,  do  we  look  around  for  some  means  of  saving  it.  A 
great  many  remedies  have  been  experimented  on  and  proposed, 
but  mostly  they  are  either  too  costly  or  impracticable  in  their 
application  to  become  of  general  use.    When  the  crop  is  too 


116  THIRTEENTH  ANNUAL  BEPOBT. 

large  to  be  taken  care  of  by  hand-picking,  which  is  the  cheapest 
and  surest  way  in  a  small  garden,  we  have  found  the  application 
of  hot  water  to  be  one  of  the  best.  It  was  tried  several  times  last 
summer  at  the  experimental  farm  of  the  State  University,  and 
with  very  satisfactory  results.  The  thick  leaves  of  the  cabbage 
are  such  that  they  can  stand  water  being  sprinkled  on  them  at 
a  boiling  point  without  any  bad  effect,  and  it  will  prove  a  sure 
destruction  to  all  the  larvee.  A  good  and  careftQ  cultivation  is 
also  very  important.  If  we  neglect  our  garden  or  field  it  will 
become  only  a  too  fit  place  for  injurious  insects,  and  remedies 
that  we  may  apply  will  be  of  little  use,  while  in  a  clean  and  well 
cultivated  garden  the  injury  will  seldom  become  serious. 

2. — Plusia  hrassiQCBy  Riley. — The  cabbage  Phma. 

This  is  one  of  the  most  destructive  species  to  the  cabbage  in 
the  southern  states.  It  has  been  recorded  as  far  north  in  the 
Mississippi  valley  as  Illinois,  but  I  think  this  is  the  first  no- 
tice of  its  occurence  in  Minnesota.  I  have  taken  it.  repeatedly 
during  the  last  season,  both  in  Bamsey  and  Hennepin  counties, 
where  it  by  no  means  is  a  rare  insect;  and  the  extent  of  its  in- 
jury is  hardly  less  than  that  of  the  foregoing  species.  From 
present  indications  we  have  much  to  fear  from  it  in  the  future. 
Few  of  our  farmers  and  gardeners  seem  to  be  aware  of  its  exist- 
ence, but  this  is  probably  from  the  different  habit  that  this 
species  has  from  the  foregoing  and  more  common  white  cabbage 
butterfly.  The  imago,  being  a  moth,  is  seldom  ever  noticed  in 
the  cabbage  field,  and  the  larvsB  are  in  size  and  color  somewhat 
similar  to  those  of  the  white  butterfly  and  can  therefore  be  easily 
overlooked  by  the  untrained  observer.  The  food-plants  of  the 
larvfle  in  their  native  state  are  several  of  our  wild  herbs,  but 
unfortunately  they  have  also  taken  a  liking  to  several  of  our 
garden  plants,  as  the  cabbage,  turnip,  tomato  and  celery. 

DescriptUm. 

The  eggs, — According  to  Prof.  Riley  the  eggs  are  pale,  green- 
ish-yellow in  color,  somewhat  convex,  and  about  .55  mm  in  di- 
ameter (.02  inch).  From  the  centre  radiate  numerous  elevated 
ridges  which  are  divided  by  transverse  and  less  distinct  ridges. 
They  are  very  loosely  attached,  either  singly  or  in  small  clusters, 
to  the  leaves,  for  the  most  part  to  the  upper,  but  exceptionally 
to  the  lower  surface. 
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The  larva. — ^The  larva  is  light  green  in  color,  with  several 
fidnt  white  lines  along  the  back;  thickest  at  the  posterior  end 
and  somewhat  tapering  in  front.  It  is  one  of  the  so-called  loop- 
ers,  and  on  being  disturbed  or  in  rest  will  raise  the  middle  of 
the  body  so  as  to  form  a  kind  of  loop  and  remain  in  this  position 
sometimes  iot  a  long  while.  It  eats  long,  irregular  holes  into 
the  cabbage  leaves.  According  to  Prof.  Biley  the  larvse  of  this 
species  are  subject  to  several  parasites  and  often  to  a  fungus 
disease,  and  as  they  live  exposed  on  the  outside  of  the  plant  are 
often  devoured  in  great  numbers  by  birds.  As  far  as  my  obser- 
vations go  with  regard  to  these  points  in  Minnesota,  the  larvse 
were  ordinarily  found  on  the  underside  of  the  cabbage  leaves, 
and  of  all  the  species  I  have  observed  as  injurious  to  the  cab- 
bage, this  one  has  been  the  healthiest  and  least  exposed  to  para- 
sites. I  have  raised  several  hundred  of  these  larvsB  and  a  very 
smaU  per  cent  failed  to  reach  maturity,  and  during  cold  and 
damp  weather,  when  nearly  every  larva  of  the  white  butterfly 
was  affected  by  disease,  and  even  some  of  the  other  native  spe- 
cies showed  weakness,  this  species  seemed  to  remain  unaffected. 
This  would  lead  us  to  infer  that  the  species  has  lately  extended 
its  range  into  this  state  and  has  not  yet  been  followed  by  its  or- 
dinary enemies,  and  finding  here  an  uncontested  field,  increases 
without  check.  If  this  proves  to  be  so  we  have  much  to  fear 
for  the  coming  years  until  the  parasites  will  also  have  extended 
asflEU*. 

Hie  pupa, — ^The  pupa  is  about  three-quarters  of  an  inch  long; 
dark  brown  in  color.  It  can  easily  be  seem  through  the  very 
loose  web-like  cocoon  that  the  larva  spins  around  itself  before 
undergoing  the  transformation.  The  place  for  transforming  is 
generally  on  the  leaf  or  stalk  of  the  plant  on  which  the  larva 
has  been  feeding. 

The  imago. — ^The  moth  is  of  a  grayish-black  color,  with  a 
patch  of  silvery  white  on  the  fore  pair  of  wings,  and  a  spot  of 
the  same  color  immediately  below  this  patch;  the  hind  pair  of 
wings  are  lighter  colored,  with  posterior  half  blackish  and  sur- 
rounded by  a  fringe  of  white;  the  underside  of  the  moth  is  of  a 
dull  silvery-gray. 

Remedies. 

This  species  has  shown  itself  better  able  to  withstand  the  ap- 
plication of  insecticides  than  any  other,  and  will  therefore  be 
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more  difficult  to  get  rid  of.  Hot  water  will  kill  the  larvffi  if  it 
reaches  them.  We  shall  probably  have  to  look  to  the  natural 
enemies  as  the  best  check  here  as  elsewhere,  if  they  should  prove 
to  become  as  common  as  the  white  butterfly. 

3. — FluteUa  cruciferarum,  ZeU, —  The  cabbage  PltdeUa. 

This  little  moth  is  very  common  over  the  greater  part  of  the 
United  States,  and,  like  closely  related  species  in  Europe,  proves 
very  destructive  to  the  cabbage,  turnip,  and  similar  plants. 
From  the  small  size  of  the  larva  and  moth  of  this  species  it 
seems  to  have  been  very  generally  overlooked  in  this  country, 
and  the  mischief  done  by  it  ascribed  to  that  of  the  common 
white  butterfly.  It  has  been  found  very  common  in  Bamsey  and 
Hennepin  counties  during  the  past  season,  and  undoubtedly 
already  exists  over  the  whole  state  where  cabbage  is  cultivated. 
Fortunately  it  only  attacks  the  outer  leaves,  leaving  the  head 
uninjured;  but  it  is  incessantly  at  work  on  those,  riddling  them 
with  small  holes.  And  during  very  dry  seasons,  when  they 
sometimes  do  multiply  exceedingly,  they  may  prove  very  de- 
structive to  the  cabbage,  and  greatly  stunt  and  retard  the  growth 
and  the  formation  of  the  head. 

Description. 

The  eggs. — Eggs  were  at  several  times  noticed  that  very  prob- 
ably will  prove  to  be  those  of  this  species.  They  were  very 
small,  oblong,  about  half  or  a  little  more  than  as  broad  as  long; 
fiafitened  from  their  side  and  not  base  as  in  those  of  the  white 
butterfly;  color  white  or  whitish ;  surface  very  much  wrinkled. 
(Generally  found  singly,  but  often  in  clusters  of  two  or  more  to- 
gether or  in  a  row. 

The  larva. — The  larvsB  are  a  little  over  a  quarter  of  an  inch 
long;  cylindrical,  gradually  tapering  from  the  middle  towards 
both  ends;  color  pale  green;  head  aild  first  segment  commonly 
pale  yellow.  On  being  disturbed  they  have  a  very  active  wrig- 
gling motion,  moving  briskly  backwards  or  letting  themselves 
i9l\  to  the  ground  by  a  fine,  web-like  thread. 

The  pupa. — When  about  to  pupate  the  larva  spins  for  itself  a 
very  beautiful,  gauze-like  cocoon,  through  the  wide  meshes  of 
which  the  pupa  can  plainly  be  seen,  and  can  generally  be  found 
very  plentiful  on  the  outer  leaves  on  which  the  larva  feeds.    The 
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pupa  itself  is  about  one-fourth  of  an  inch  long,  of  a  white  color, 
with  the  black  eyes  at  the  base  of  the  antennsB  very  conspicnons. 

The  MM^. — The  moth  measures  about  .30  in.  in  length  to  the 
tdjis  of  the  dosed  wings,  and  when  at  rest  the  antennse  are  di- 
rected in  a  straight  line  forward,  and  not  turned  backward  as  is 
generally  the  case.  On  being  disturbed  by  walking  through  the 
cabbage  field,  it  can  be  seen  flying  with  a  very  quick  motion, 
but  only  for  a  short  distance,  when  it  will  again  alight  on  some 
plant  until  disturbed. 

Bemedies  applied  to  the  other  species  are  also  generally  very 
effective  on  this. 

4. — Oeramioa  pietOy  Harris. — TTie  2kbra  cabbage  worm. 

Harris,  some  thirty  years  ago,  called  attention  to  this  species 
as  occasionally  injurious  to  the  cabbage,  cauliflower,  spinnach, 
beet,  and  other  garden  vegetables  with  succulent  leaves.  It  has 
since,  at  several  times,  shown  itself  quite  destructive  to  the  cab- 
bage, especially  during  dry  seasons,  when  the  wild  plants,  upon 
which  it  ordinarily  lives,  have  become  dried  up.  It  was  taken 
at  several  tinies  on  the  cabbage  during  the  last  summer,  in  Min- 
nesota, and  must,  therefore,  be  put  down  as  one  of  our  insect 
enemies  to  the  cabbage  against  which  we  need  to  be  on  our  guard. 
The  larva  is  very  conspicuous  on  account  of  the  bright  yellow 
markings,  or  bands,  on  either  side.  It  lives,  exposed,  on  the 
leaves  of  the  plants  on  which  it  feeds. 

Description. 

The  larva. — ^When  young  the  larvsB  are  almost  black.  They 
are  then  gregarious  in  habit  and  can  be  found  from  twenty-five 
to  fifty  or  more  on  a  single  leaf,  but  as  they  grow  older  they 
spread  all  over  the  field.  When  full  grown  they  are  about  two 
inches  in  length,  of  a  velvety  black  color,  with  the  head,  legs 
and  under  side  tawny  red;  on  each  side  there  are  two  lateral  yel- 
low lines  and  bands,  between  which  are  numerous  transverse, 
zebra-like  lines,  giving  to  the  larva  a  very  characteristic  ap- 
pearance. 

The  pupa. — The  larvaB  when  full  grown  go  into  the  ground 
and  there  change  to  the  pupa,  which  is  about  three-fourths  of  an 
inehlong,  in  color  shining  brown,  and  rather  thickly  punctured. 

He  imago. — The  moth  is  nocturnal  in  habit,  and  therefore 
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seldom  seen  in  the  field.  It  is  about  the  same  size  as  the  Plusia 
moth,  but  brown  in  color,  shaded  with  purple-brown.  It  has 
three  spots  on  each  of  the  fore  wings,  edged  with  gray,  and  a 
transverse  zigzag  line,  forming  a  more  or  less  distinct  W  in  the 
middle,  near  the  outer  margin.  The  hind  wings  are  white, 
faintly  edged  with  brown  on  the  upper  and  outer  edges. 

On  account  of  the  larvsB  when  young  having  a  gr^arious 
habit,  they  can  then  be  easily  destroyed  by  cutting  off  the  in- 
fested leaf  and  destroying  it.  The  eggs  are  hatched  in  the  early 
X>art  of  June,  and  the  young  colonies  of  larvae  should  then  be 
looked  for. 


5. — Mamestra  chenopodiiy  Alhin. — The  cabbage  Mamestra. 

No  injury  has  been  reported  or  observed  as  caused  by  this 
species  in  the  state,  and  so  for  only  a  few  larvae  have  been  taken 
on  the  cabbage;  but  as  it  has  shown  itself  very  destructive  to 
the  cabbage  in  other  parts  of  the  country,  it  may,  under  fovor- 
able  circumstances,  become  even  as  destructive  here  as  else- 
where.  The  larva  is  easily  distinguished  from  any  of  the  foregoing 
by  a  lateral  line  along  its  body  of  pinkish  color;  the  green  color 
varies  considerably,  from  a  dark  to  a  light  green.  The  pupa  is 
found  in  the  ground,  and  the  moth  is  of  a  yellowish-gray  color, 
varying  sometimes  to  a  dark  brownish  gray.  It  has  not  got  the 
silvery  spots  on  the  fore  wings  like  those  of  the  Plusia.  In  case 
the  larvsB  of  this  species  should  become  very  numerous  and 
troublesome  in  this  state,  entomologists  have  recommended  as 
the  best  remedy  the  use  of  poisoned  turnip  leaves  as  a  trap. 
The  leaves  should  be  well  covered  with  a  London  purple  or 
Paris  green  solution  and  placed  at  intervals  along  the  rows. 

6. —  Murgantia  histrionica,  Hdhn.  —  The  harlequin  cabbage-bug. 


During  last  summer  some  of  the  very  characteristic  eggs  of 
this  species  were  taken  on  the  cabbage  on  the  experimental  form 
of  the  University,  giving  indications  of  a  new  insect  pest  for  the 
cabbage  in  this  state.  It  is  a  southern  insect,  but  has  been 
known  to  extend  its  range  northward  from  year  to  year,  as  the 
Colorado  beetle  extended  its  range  eastward,  though  its  progress 
has  been  a  good  deal  slower.  It  has  been  recorded  in  the  Mis- 
sissippi valley  as  far  north  as  Illinois,  and  Professor  Lintner, 
in  his  first  report  as  state  entomologist  of  New  York,  intimates 
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that  it  is  capable  of  extending  its  range  as  for  north  as  to  include 
Minnesota  and  Wisconsin.  In  the  south  it  is  one  of  the  most 
destructive  insects  to  the  cabbage.  It  is  not  a  larva  or  worm 
like  the  foregoing  species  we  have  noticed,  but  it  belongs  to  the 
order  Hemiptera,  or  true  bugs,  such  as  the  plant  lice,  squash-bug, 
and  similar  ones,  which  are  provided  with  a  beak,  or  rostrum,  as 
it  is  called,  which  they  thrust  into  the  plants  on  which  they  live 
and  imbibe  the  sap,  thereby  injuring  or  killing  the  plant  when 
they  become  very  numerous.  Although  only  the  eggs  have  as 
yet  been  observed  in  this  state,  it  is  very  probable  that  in  the 
near  future  we  shall  have  all  the  stages,  and  if  it  should  prove  to 
be  as  destructive  here  as  further  south  we  have  another  species 
that  will  not  stand  back  to  that  of  the  white  butterfly  in  the 
extent  of  its  injury.  I  shall  therefore  call  attention  to  it  that 
our  farmers  and  gardeners  may  be  on  the  watch.  As  I  have  not 
had  the  opportunity  to  study  this  species  in  the  different  stages, 
having  only  seen  the  eggs,  I  shall  give  the  description  of  Prof. 
Lintner,  found  in  the  report  alluded  to  above.  Any  information 
or  inquiry  with  regard  to  this  species  will  be  gladly  received. 

Description. 

Eggs. — ^The  eggs  are  beautiful  objects,  and  are  easily  recog- 
nizable. They  are  cylindrical,  with  rounded  extremities,  placed 
on  end,  and  cemented  together  by  their  sides.  They  are  white, 
tinged  with  green,  apically,  with  two  black  bands,  the  upper  one 
of  which  is  twice  as  broad  as  the  lower,  and  placed  a  little 
nearer  to  the  extremity  of  the  egg.  The  apex  is  strikingly 
marked  with  a  black  crescent  bordering  the  slightly-depressed 
lid  (which  opens  upon  a  hinge  for  the  escape  of  the  larva),  and 
occupying  rather  more  than  one-half  of  its  circumference.  The 
length  of  the  egg  is  about  one-half  greater  than  its  diameter, 
measuring  .034  inch  by  .052  inch.  They  are  arranged  in 
two  to  four  rows  of  three  to  six  eggs  in  each  row. 

The  larva. — ^The  larv»  are  small,  pale-green,  and  when  more 
advanced  become  orange-colored. 

The  pupa. — The  pupa  resembles  the  perfect  insect  in  marking 
and  coloring,  but  may  be  at  once  distinguished  by  having  wing 
I>ads  instead  of  wings,  and  is  not  capable  of  flight. 

The  imago. — Measures  three-eighths  of  an  inch  in  length  by 
nearly  one-fourth  in  width.  It  is  conspicuously  marked  in  shin- 
ing blue-black,  dull  orange  and  white,  as  follows :  The  black 
16 
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head  has  two  short  lines  upon  it  of  yellowish  white ;  the  thorax 
is  orange,  with  a  ring  of  black  on  each  side,  centered  with  a  tri- 
angular orange  spot,  or  with  the  black  diminished  and  the  ring 
either  interrupted  or  broken  into  two  spots.  The  coriaceous 
portions  of  the  wing-covers  are  orange,  crossed  obliquely  by 
two  black  bands,  and  their  tips  are  black.  The  scutel  (the  large 
triangular  piece  covering  the  central  portion  of  the  body)  is 
black,  with  a  pale  yellow  spot  at  each  anterior  angle,  a  black 
terminal  tip  and  a  central  cross  of  orange.  Beneath,  the  joints 
of  the  abdomen  bear  upon  their  margin  a  row  of  triangular 
white  spots,  and  intermediately  there  are  three  rows  of  parti- 
colored spots  in  orange  and  white. 

Ko  parasites  are  as  yet  known  to  prey  upon  this  species,  and 
it  has  been  found  very  difficult  to  destroy  by  any  ordinary  ap- 
plication of  insecticides. 
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7. — Aphis  brassicdej  Linn. — The  cabbage  plant-louae. 

The  AphidsB,  or  plant-lice,  become  at  times  the  greatest  tor- 
ments to  the  gardener  and  agriculturist.  There  is  hardly  a  plant 
that  has  not  a  species  or  more  of  this  pest  living  upon  it,  and 
often  great  injury  is  done.  The  plant-lice  belong  to  the  order 
Hemiptera,  or  true  bugs,  and,  like  the  foregoing  species,  are 
provided  with  a  beak,  which  they  thrust  into  the  plant  and  suck 
the  juices.  The  cabbage  plant-louse  has  been  found  more  or 
less  common  through  the  state,  and  is  probably  the  most  wide- 
spread species  of  those  injurious  to  the  cabbage.  They  are 
found  in  clusters  or  colonies  on  the  upper  side  of  the  inner,  or 
under  side  of  the  outer,  leaves,  but  also  sometimes  solitary.  The 
colonies  are  made  up  of  wingless  individuals  of  all  sizes,  and, 
further  on  in  the  season,  also  of  winged  individuals. 

The  young  individuals  are  egg-shaped  and  of  a  dull,  pale- 
green  color,  and  their  bodies  dusted  over  with  a  pale-grayish 
powder.     AntennsB  and  legs  dusky  black. 

The  females,  or  largest  wingless  individuals,  are  also  coated 
with  a  gray,  meal-like  powder ;  egg-shaped  and  of  a  dull,  yel- 
lowish-green color ;  eyes  black,  and  also  two  large  spots  on  the 
crown  and  one  on  each  side  of  the  neck  ;  antennse  black,  with 
the  third  joint  yellowish.  The  nectaries,  or  honey-tubes,  are 
short  and  black,  as  are  the  legs  ;  base  of  the  thighs  pale-yellow- 
ish ;  body  plump,  large  and  unwieldy  in  its  aspect,  and  about  a 
tenth  of  an  inch  in  length. 
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Winged  individaals  are  dull-greenish  in  color,  varying  to  pale 
duUyellowish,  and  largely  varied  with  black. 

Remedies. 

Fortunately  this  species  haa  a  great  many  enemies  that  ordi- 
narily keep  it  within  bounds,  and  it  is  only  occasionally  that 
they  do  multiply  in  such  great  numbers  as  to  destroy  or  seriously 
damage  a  crop.  Whenever  a  leaf  is  found  affected  it  should  be 
cut  off  and  destroyed,  so  as  to  prevent,  as  much  as  possible,  the 
spreading  over  the  whole  field.  When  very  numerous,  kerosene 
emulsion  has  been  found  very  effective. 

8. — HaUica  pubescenSf  lUiger. 

9. — Orioceris  striolata,  Fab. 

The  flea-beeUes. 

The  little  flea-beetles,  as  they  are  called  on  account  of  their 
jumping  to  an  incredible  hight  on  being  disturbed,  are  very 
similar  in  habit  and  appearance  to  each  other.  They  are  found 
destructive,  not  only  to  the  cabbage,  but  to  most  of  our  garden 
vegetables,  by  nibbling  small  holes  into  the  leaves  as  soon  as 
they  come  out  of  the  ground,  and  continue  to  do  so  during  the 
whole  season.  Often  they  so  injure  a  bed  of  vegetables  as  to 
necessitate  replanting.  They  are  both  very  small,  less  than 
a  tenth  of  an  inch,  and  shining  black  ,*  the  second  with  a  broad, 
wavy,  buff-colored  stripe  on  each  side,  and  the  feet  reddish-yel- 
low. The  thighs  of  the  hind  pair  of  legs  are  very  much  thick- 
ened, like  those  of  the  grasshopper,  giving  them  the  great  leap- 
ing power.  They  have  been  found  very  difficult  to  get  rid  of  by 
any  ordinary  application  of  insecticides.  Ashes  sprinkled  over 
the  young  plants  will  drive  them  off,  to  some  extent.  Frogs 
are  known  to  destroy  them  in  great  numbers  when  found  and 
allowed  in  gardens. 

Other  species  will  undoubtedly  have  to  be  added  to  this  list 
in  the  future,  as  observations  extend,  but  still  we  should  hope 
not,  as  the  cabbage-grower  surely  has  sufficient  with  the  evil  as 
it  at  present  apx>ears. 

BespectftiUy, 

O.  W.  Oestlund. 
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THE  CRYSTALLINE  ROCKS  OF  THE  NORTHWEST.* 


I  d<«irp  to  oaII  the  attention  of  Section  E  to  some  of  the  id- 
It'ivsting  problems  that  befiet  the  geologifit  vho  ondertakeB  to 
study  the  rrystalline  rocks  of  the  Northwest,  and  especlaUf  that 
iwn  of  tho  Xorthir(6t.  which  is  indnded  in  the  state  of  Minne- 
«i>.tt».  Until  Tpry  recently  it  has  been  the  practice  of  geologists, 
a]nrHi«4  withiwit  exception,  to  refer  every  crystalline  rock  in  the 
NoHhwwt  either  to  the  Haronian  or  to  the  Laurentian.  Thns, 
when  the  surrey  of  the  state  of  M:ichiKan  was  reinaogorated  in 
lS(i9.  the  }rt»lo^;is<s  of  the  upper  peoinsala  were  compelled  to 
«4ii«(>«v  N'4ween  a  viwfeiston  of  th^r  inability  to  establish  the 
1^  \\(  the  r«K-k$  they  were  «4udyin£  and  the  adopti<m  of  some 
t^'  the  rK^^ttred  dofiijn^tations.  In  \ri»«ODsin  the  ease  was  sim- 
itar, with  (he  athtiiuMul  f»e%  that  the  Vichiean  geok^ists  were 
<«\lhiKNrU<i^rs.  The  sune  was  tme  afrain  in  Uinnesota.  What 
M^tn'  natural  than  that  the  ]i(i<hi|raB  and  Viseonsia  rocks 
$^.'>nl«l  W  KmiihI  tn^  extend,  wilh  ik^stIt  ihe  sane  fnlores,  into 
the  $4M<e  iM'  MintM«i^»,  a»il  that  ibe-:r  fuLi'.iar  niTr  should  at 
»i«i>e  Iv  ^^^^*'^o^  tii  them! 

t%»l  «  h(-»  >Mi  Miw  <ttTy^ib<  <-i:aac:nai;i->ii.  K*h  ia  the  field  and 
Vm  ihe  Vlt-vMrtiv  >M  iW  orj?a»"V,j*e  r.vts.  axkl  otw  a  wider  ex- 
tiwrtt  .M  t*-viit.M>,  asjil  <*<*via;^  -.r,  iJk  i^^rlit  rtf  aore  rrevnt  re- 
WAi\<h<^  IK  No*  ViyilAiT-V  Nf»  Y.sr^,  lVT.it^";vaiiia.  aad  Canada, 
Vt  IS  t.-rt;i!.5  i».!>l  iN-  ThVWK-n.-'U: r,Ty  w.w^Tw-rK'rt.  aiM  terwjbes  but 
a  fsMi.'.Mii  5».is^.i-.';  »,■•  >r,;";vvi  iW  w.iri.inct.  <■:  aproai  aad  ever- 
!sjMVv».;  iij;  vi-ii.'ui^w'BT  «;t  iX-N-^r,  I'-vvn.-i  .v.ftfin;^  »»d  doobt 
1>tiM  »v  !t.v  y<>'»rs,-  o  Kn  N''  r-vvvu  iW  .■.">.=  •anJf.'.rd  and  boild 
ai^*.  .V.  ?-•■ .  '..■♦;  i»»\\  ih,-  ».\'>,ii  i.;.^,<  rtN>.i*i  aiwt  ihe  foon- 
rfH!',«r,  »>■«  <^\*"-  iv.-Mi*)'*!  Nt-vTN  !>>(  .-.1.;  OTx  <eai(3ii.  To-day. 
W«v\-.«.   "tiv    ■!,•.-.;  r.'  -v  IN. ,»■..■  o    ; hP!«f^  >>Di  twJm- srt  forth 
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We  are  indebted,  unquestionably,  to  the  geologists  of  Michi- 
gan and  Wisconsin  for  the  most  exhaustive  and  satisfia>ctory  de- 
scription of  the  crystalline  rocks  of  the  ArchsBan  age  that  has 
yet  been  published  in  America.  In  order  that  some  of  the  difK- 
culties  of  the  situation  may  be  made  clear,  I  desire  to  review 
concisely  the  broad  stratigraphic  distinctions  of  the  crystalline 
rocks  that  have  lately  been  studied  in  Michigan,  Wisconsin  and 
Minnesota.  By  the  aid  of  the  published  results  of  the  surveys 
of  Brooks,  Wright,  Irving,  Bominger,  Pumpelly,  and  others,  a 
generalized  statement  can  be  formulated.  To  these  I  shall  add 
such  published  results  and  unpublished  field  observations  from 
Minnesota  as  may  be  famished  by  the  survey  of  that  state,  in 
order  that  the  scheme  may  cover  correctly  the  crystalline  rocks 
of  the  entire  Northwest. 

Omitting  the  igneous  rocks,  which  in  the  form  of  dykes  cut 
through  the  shales  and  sandstones  of  the  Cupriferous  formation, 
and  are  interbedded  with  them  in  the  form  of  overflows,  we  may 
concisely  arrange  the  crystalline  rocks,  disregarding  minor  differ- 
ences and  collating  only  the  broad  stratigraphic  distinctions,  in 
the  following  manner,  in  descending  order : 

There  are  six  groups : 

Fir«t  group. 

Granite  and  gneiss  with  gabbro. — This  group  is  represented  in 
Minnesota  by  the  gabbro  and  red  syenite  at  Duluth,  and  by  the 
extension  of  this  range  of  hills  northeastwardly  nearly  to  the 
international  boundary.  Its  thickness  is  unknown,  but  certainly 
reaches  several  hundred  feet.  The  outcrop  of  red  granite  near 
New  TTlm,  lying  under  the  conglomerate  and  red  quartzyte,  is 
probably  in  the  southwestward  line  of  extension  of  this  group. 
This  group  is  represented  by  No.  xx  southwest  of  lake  Michi- 
gamme,  by  No.  xx  at  Menominee  and  by  No.  1  and  la  at  Black 
river. 

Second  group. 

Mica  schist. — This  group  consists  of  schists  that  are  micaceous 
and  often  staurolitic  as  well  as  garnetiferous.  It  can  be  seen  in 
Minnesota  on  the  Mississippi  river  at  Little  Falls,  and  at  Pike 
rapids.  The  schists  are  variously  associated  with  beds  and  veins 
of  granite  and  gneiss.  This  is  No.  xix  at  Marquette,  xvii  to  xix 
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at  Menominee,  xx  to  xxii  at  Penokee,  and  has  a  maximnm 
thickness  of  5,000  feet. 

Third  group. 

Oarbanac€au8  and  arenaceous  black  slates^  and  Hack  mica-sckisU. 
— ^These  sometimes  pass  into  roofing  slates,  with  beds  of  iron  ore, 
qnartz3rte  and  dioryte.  This  group  includes  the  black  slates  of 
the  Animikie  group  in  northern  Minnesota,  of  Knife  lake  and 
Knife  portage  on  the  St.  Louis  river,  and  carbonaceous  slates 
lately  reported  near  Aitkin  on  the  Mississippi  river.  It  in- 
cludes Xos.  XIV  to  XVII  at  Marquette,  Nos.  vi  to  xvii  at  Peno- 
kee, and  Nos.  xv  and  xvi  at  Menominee.    Thickness  2,600  feet. 

Fourth  grou^. 

Hydro-mica  and  magneman  schists. — Soft  and  obscure,  becoming 
quartzose  and  also  h^matitic,  also  with  numerous  beds  of  dioryte. 
In  Minnesota  this  is  the  iron-bearing  horizon  at  Vermilion  lake. 
It  is  Nos.  VI  to  xrv  at  Marquette,  Nos.  iv  to  vi  at  Penokee,  and 
Nos.  VI  to  XI  at  Menominee.    Maximum  thickness  4,450  feet. 

Fifth  group. 

This  is  the  group  of  gray  quartzyte  and  marble.  It  is  represent- 
ed by  No.  V  at  Marquette,  Nos.  ii  to  v  at  Menominee  and  Nos. 
I  to  in  at  Penokee.  In  Minnesota  this  horizon  seems  to  run  along 
the  south  side  of  Ogishke  Muncie  lake,  near  the  international 
boundary  and  includes  perhaps  the  great  slate-conglomerate 
which  is  there  represented.  Normal  thickness  from  400  to  1,000 
feet;  but  if  the  great  conglomerate  of  Ogishke  Muticie  be  in- 
cluded here,  the  thickness  of  this  group  in  northern  Minnesota 
will  exceed  6,000  feet. 


Sixth  group. 

Granite  a/nd  syenite  with  homblendio  schists. — ^This  lowest  recog- 
nized horizon  has  frequently  been  styled  Laurentian.  In  Minne- 
sota it  is  found  on  the  international  boundary  atSaganagalake, 
and  large  boulders  from  it  are  included  in  the  overlying  con- 
glomerate at  Ogishke  Muncie  lake,  showing  an  important  break 
in  the  stratigraphy.    Thickness  unknown  but  very  great. 
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These  six  great  groups  oompose,  so  far  as  can  be  stated  now, 
the  crystalline  rocks  of  the  Northwest.  Their  geographic  rela- 
tions to  the  non-crystalline  rocks,  if  not  their  stratigraphic,  have 
been  so  well  ascertained,  that  it  can  be  stated  confidently  that 
they  are  all  older  than  the  Gapriferous  series  of  lake  Superior, 
and  hence  do  not  consist  of  nor  include  metamorphosed  sediments 
of  Silurian  or  any  later  age.  ^ 

This  statement  of  the  grand  grouping  of  the  crystalline  terra- 
ncs  of  the  Northwest  may  be  varied  by  the  addition  of  detailed 
and  minor  distinctions  and  by  subdivisions,  but  its  correctness 
rests  ui>on  careful  observations  and  reports  of  competent  geolo- 
gists, and  cannot  at  present  be  gainsaid. 

Examining  these  groups  more  closely  we  find: 

I.  We  have  beneath  the  red  tilted  shales  and  sandstones,  a  great 
granite  and  gabhro  grtmp.  This  has  been  variously  regarded 
by  diflTerent  geologists.  While  by  many  early  observers  it 
was  classed  as  older  than  the  series  which  has  latterly  been 
designated  Huronian,  and  by  others  styled  igneous  and  local,  it 
has  by  Brooks  been  placed  with  that  series  and  denominated 
'Hhe  youngest "  of  the  Huronian  strata,  though  no  such  rocks 
had  ever  before  been  mentioned  as  pertaining  to  the  Huronian. 
By  Irving  it  has  been  made  the  base  of  his  Kewenawan.  By 
Hunt  it  has  been  parallelized  with  the  Montalban.  It  includes, 
in  my  opinion,  the  felsytes  and  porphyries  which  have  been 
styled  Arvonian,  and  it  is  very  certain  that  in  many  places  it  has 
passed  for  typical  Laurentian.  The  gabbro  is  very  generally 
admitted  to  be  of  eruptive  origin,  and  in  its  great  development 
in  Canada  it  was  once  styled  Upper  Laurentian,  and  later  was 
known  as  Norian.  While  the  gabbro  is  certainly  eruptive,  the 
associated  granite  and  gneiss  exhibit  evidences  of  being  meta- 
morphic  in  their  nature.  In  northern  Minnesota  this  horizon 
of  granite  is  characterized  by  a  red  color  and  it  has  an  aggregate 
chemical  composition  almost  identical  with  that  of  some  of  the 
associated  felsytes.  The  magnetite  of  the  gabbro  is  often  highly 
tdtaniferous  and  so  abundant  that  the  rock  has  attracted  atten- 
tion as  an  iron  ore.  The  gabbro  does  not  always  appear  where 
the  granite  is  present,  but  extensive  areas  of  granite 
are  spread  out  without  any  sign  of  variation,  interrup- 
tion or  alternation  with  the  gabbro.  In  other  places  these 
two  rocks  are  intricately  and  intimately  mingled  both  horizon- 
tally and  ]>eri>endicularly;  but  the  gabbro  may  be  considered  in 

^  Tb»  t«m  flUnrlMi  hers  li  nndentood  to  ooVer  nothing  bolow  the  bMO  of  the  Trenton. 
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general  as  the  underlying  formation.  Both  these  rocks  seem  to 
have  been  molten,  and  simultaneously  so,  in  some  places ;  but 
in  the  great  mass  of  the  red,  granitic  rock,  there  is  a  gneissic 
structure,  and  in  its  finely  crystalline  state,  when  it  seems  to 
vary  to  felsyte,  it  exhibits  a  laminated  structure  which  is  evi- 
dently due  originally  to  sedimentation.  Along  these  lamina- 
tions, and  coincident  with  them,  is  a  finely  lined  striation  which 
exhibits  the  '^ streamed"  structure,  sometimes  appealed  to,  to 
show  the  igneous  nature  and  origin  of  the  rock.  These  felsjrtes 
are  occasionally  arenaceous,  with  irregularly  rounded  or  sub- 
angular  quartz  grains,  and  sometimes  are  porphyritic  with  quartz 
and  orthoclase.  Veins  of  red  granite  intersect  the  gabbro,  and 
the  gabbro  surrounds  isolated  masses  of  the  granite.  Trans- 
ported, boulder-like  masses  of  both  are  found  embraced  in  a 
common  paste  among  the  later  igneous  outflows  of  the  Cuprifer- 
ous, where  their  existence  is  as  great  a  puzzle  as  that  of  pebbles 
of  red  felsyte  and  quartz-porphyry  in  the  red  conglomerates. 
This  red  granite,  so  far  as  I  have  observed,  generally  consists 
largely  of  orthoclase,  and  in  several  instances  passes  impercept- 
ibly into  rod  felsyte.  It  contains  also  quartz  and  hornblende, 
the  latter  generally  changed  by  decay.  The  gabbro,  when  un- 
affected by  proximity  to  the  red  rock,  consists  of  the  three  es- 
sential ingredients:  labradorite,  diallage  and  magnetite,  with 
some  necessary  products  of  alteration,  but  in  the  vicinity  of 
contact  with  the  red  rock  it  also  holds  orthoclase  and  quartz. 

II.  Below  this  granite  and  gabbro  group  is  a  series  of  strata 
that  may  be  designated  by  the  general  term  mica  9chigt  group. 
This  is  the  principal,  but  not  the  only,  horizon  in  which  mica 
schist  exists.  This  division  is  penetrated  by  veins  and  masses 
of  red  biotite-granite,  which  appear  to  be  intrusive  in  some^^hat 
the  same  manner  as  the  red  granite  in  the  gabbro  overlying. 
However,  whether  this  granite  is  exotic,  or  can  be  referred  to 
aqueo-igneous  fusion  and  transmission  of  the  sedimentaries  in  a 
plastic  state  through  fissures  in  the  ac^acent  formations,  is  a 
question  which  still  is  a  matter  of  earnest  investigation.  The 
existence  of  the  great  associated  igneous  gabbro  is  suggestive, 
if  not  demonstrative,  of  the  presence  of  an  adequate  agent  for 
such  a  metamorphism — unless  it  be  claimed,  indeed,  that  such 
an  extravasation  of  molten  rock  could  take  place  without  any 
marked  and  traceable  effect  on  the  contiguous  formations.  These 
granite  veins  penetrate  only  through  the  overlying  gabbro  and 
this  underlying  mica  schist.    They  are  wanting  or  comparatively 
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rare  throaghout  the  rest  of  the  crystalline  rocks.  On  the  other 
hand  there  is  an  abundance  of  diabase  and  other  doleritic  rock, 
in  the  form  of  dykes,  thronghont  all  the  crystalline  strata.  This 
pointe  to  the  mere  local  natnre  of  the  origination  of  these  gran- 
itic veins,  and  hence  to  the  metamorphic  nature  of  the  granitic 
mass  with  which  they  are  connected.  It  has  been  shown  by 
Dana  that  granite  suffers  a  change  to  mica  schist,  in  western 
Massachusetts ;  Brooks,  as  well  as  Emmons,  has  shown  it  inter- 
stratified  with  limestone  in  St.  Lawrence  county,  Kew  York. 
They  both  also  state  that  the  Potsdam  sandstone  becomes  gneis- 
sic.  The  same  has  been  affirmed  in  Vermont  by  Dr.  Hitchcock, 
and  by  Dr.  Frazer  in  Pennsylvania.  Henc^,  there  is  no  impro- 
priety in  supposing  that  some  great  change  has  passed  over  the 
sedimentary  strata  of  this  horizon  throughout  a  wide  extent  of 
country  reaching  from  the  Atlantic  to  lake  Superior,  and  that 
in  the  emergences  of  upheaval  and  dislocation  the  sediments  of 
one  formation  were  enabled  to  penetrate  transversely  into  the 
strata  of  another. 

This  mica  schist  formation  has  an  aggregate  thickness  of  about 
5,000  feet,  and  sometimes  is  hornblendic  rather  than  micaceous. 

III.  The  next  lower  grand  division,  which  is  the  third,  might 
be  styled  the  black  mica  date  group.  This  group  contains  much 
carbon,  causing  it  to  take  the  form  of  graphitic  schists,  in  which 
the  carbon  sometimes  amounts  to  over  forty  per  cent.  ^  These 
schists  are  frequently  quartzose,  and  also  ferruginous,  even  com- 
posing valuable  ore  deposits,  as  at  the  Commonwealth  mine  in 
Wisconsin.  Associated  with  these  black  mica  slates,  which  often 
appear  also  as  dark  clay  slates,  are  actinolitic  schists,  the  whole 
being,  in  some  places,  interstratified  with  dioryte.  Their  esti- 
mated thickness  is  2,600  feet. 

IV.  Underneath  this  is  a  very  thick  series  of  obscure,  hydro- 
mUxtceaus  and  greenish  magnesian  schu^ts,  in  which,  along  with  beds 
of  gray  quartzyte,  and  clay  slates,  occur  the  most  important  de- 
posits of  hffimatitic  iron  ore.  The  lower  portion  of  this  series, 
which  at  Marquette  is  represented  rather  by  hornblende  and 
chloritic  quartz  schists,  and  more  rarely  is  mined  as  a  magnetic 
quartz  schist,  at  Penokee  is  known  as  "the  magnetic  belt." 
This  division  of  the  crystalline  rocks  has  numerous  heavy  beds 
of  dioryte. 

V.  Below  this  series  of  soft  schists,  which  terminate  downward 


*  A  reeent  analjsis  of  a  specimen  from  near  Aitkin,  Minnesota,  showed  between  forty-two 
and  fortf-three  per  cent  of  carbon. 
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with  the  magnetic  iron  ores,  is  the  great  quartzifte  and  mnrhle 
graup.  The  marble  lies  above  the  quartzyte,  and  in  the  Menom- 
inee region  hasa  minimumthicknessof  at  least  onethousand  feet; 
while  at  Marquette  it  graduates  into  a  dolomitic  quartzyte  of  in- 
definite extent,  the  whole  group  there  being  essentially  a  quartz- 
yte. This  is  a  most  persistent  and  well-marked  horizon.  The 
quartzyte  sometimes  holds  feldspar;  thus  having  an  appearance 
of  granulite.  In  northern  Minnesota,  the  great  slate-conglomerate 
of  Ogishke  Muncie  lake  seems  to  represent  the  lower  portion  of 
the  great  quartzyte  of  this  group,  and  to  be  the  equivalent  of  the 
lower  slate-conglomerate  of  the  "  typical  Huronian,"  in  Canada. 
In  both  places  this  conglomerate  is  sometimes  speckled  with 
masses  of  red  jasper.  The  marble  of  this  group  appears  adjacent 
to  the  conglomerate  south  of  Ogishke  Muncie  lake,  and  in  such 
a  position  as  to  overlie  it,  exposing  a  thickness  of  at  least  twenty - 
two  feet. 

Now,  the  difficulties  of  the  situation  arise  when  we  cast  about 
to  find  names  for  these  parts.  What  are  the  eastern  representa- 
tives of  these  western  groups,  and  by  what  designations  shall 
they  be  known  t 

Since  the  geological  survey  of  New  York,  and  the  publication 
of  its  final  report,  the  progress  of  geological  science  in  Europe 
and  America  has  rendered  it  necessary  to  revise  some  of  the  dog- 
mas which  were  regarded  as  fundamental  by  the  New  York  geol- 
ogists, and  to  reject  entirely  some  others.  Among  these  may  be 
mentioned  the  then  current  theory  that  the  teijpi  ^  'primary ' '  should 
be  applied  to  any  massively  crystalline  rock,  and  that  all  such 
rocks  belong  to  the  bottom  of  the  chronological  scale  of  geology. 
If  the  apparent  structural  relations  of  the  formations,  as  seen 
in  the  field,  did  not  agree  with  this  theory,  some  violent 
movement  in  the  earth's  crust  was  at  once  conjectured  so  as 
to  bring  nature  into  accordance  with  the  true  theory.  Latterly, 
however,  it  has  been  shown  abundantly  by  Dana  and  others,  that 
the  Trenton,  Hudson  river  and  other  Silurian  rocks  are  converted 
into  crystalline  schists;  by  Whitney  that  the  Tertiary  rocks  be- 
come crystalline;  by  Brooks  and  Frazer  that  the  Potsdam  sand- 
stone becomes  gneissic;  by  Beusch  that  the  clay  slates,  interbedded 
with  the  granites  and  gneifises  of  the  Bergen  peninsula  of  Nor- 
way, *  contain  characteristic  Upper  Silurian  fossils,  and  by  Hitch- 
cock that  the  Helderberg  rocks  of  New  York  are  involved  in  the 
erystalline  terranes  of  New  Hampshire. 

tLetlof,  Report  C*. 
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These  more  recent  crystalline  series,  however,  may  all  be  con- 
sidered as  excluded  from  the  scope  of  search  for  any  parallels  to 
the  crystalline  groups  of  the  Northwest.  Our  inquiry  will  in- 
volve only  the  well-known  names  Laurentian,  Huronian,  Taconic, 
Montalban,  Arvonian,  JN'orian. 

We  meet  at  the  outset  with  the  question  which  has  now  become 
as  historic  in  American  geology  as  the  Cambro-Silurian  contro- 
versy in  England,  and  which  concerns  very  nearly  the  same  geo- 
logical horizon,  viz. :  Is  there  a  formation  such  as  claimed  by  Em- 
mons— the  Taconic!  On  this  geologists  are  yet  divided.  We 
conceive,  however,  that  the  division  is  caused,  not  so  much  by 
doubt  as  to  the  existence  of  a  sedimentary  fossiliferous  formation 
below  the  Kew  York  system,  and  separating  it  from  the  *  ^primary, ' ' 
as  by  doubt  as  to  which  and  how  many  of  these  sub-Silurian  strata 
are  to  be  included  in  the  designation  of  Taconic.  Having  now, 
however,  given  thesubject  very  careful  consideration,  I  am  ready 
to  state  my  very  positive  conviction  that  Dr.  Emmons  was  es- 
sentially right,  and  that  the  Taconic  group  will  have  to  be  recog- 
nized by  geologists  and  adopted  in  the  literature  of  American 
geology. 

Dr.  Emmons,  in  1842,  issued  the  first  that  appeared  of  the  vol- 
umes of  the  final  report  of  the  New  York  survey.  In  that  volume 
he  formally  sets  forth  the  Taconic  system,  although,  as  he  admits, 
in  an  imperfect  manner,  the  area  in  which  the  rocks  exist  not  be- 
ing in  his  (the  second)  district.  In  this  first  presentation  of  the 
system  he  extended  it  geographically  too  far  east,  and  unfortu- 
nately chose  a  name  for  it  which  is  appropriate  only  to  a  part  of 
that  eastward  extension.  We  are  indebted  to  the  researches  of 
several  volunteer  geologists,  Wing,  Dana,  Dale,  Dwight,  for  the 
disentanglement  of  the  overlying  Hudson  river  ro<^  from  the 
true  Taconic  rocks,  and  the  demonstration  of  the  incorrectness  of 
Dr.  Emmons'  eastward  extension  of  his  system  in  southern  Ver- 
mont. Dr.  Emmons'  claim,  however,  in  all  its  essential  points, 
remains  intact.  This  consists  in  the  existence  of  a  series  of  sedi- 
mentary deposits,  largely  metamorphic,  below  the  Potsdam  sand- 
stone, and  separating  the  Postdam  from  the  crystalline  rocks 
known  as  ^'  primary, ".in  an  orderly  chronological  scheme. 

In  his  report  on  the  agriculture  of  ISbw  York,  issued  four 
years  after  that  on  the  geology  of  the  second  district,  he  makes 
more  definite  and  convincing  statements,  going  over  the  whole 
sabject  de  novo.  He  gives  diagrams  showing  the  Taconic  slates 
lying  below  the  Oalciferous  sandrock  unoonformably,  at  White- 
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hall  in  Washington  county,  a  region  that  had  been  colored  b^ 
Mather  and  Hall  on  their  geological  maps  as  Hudson  Eiver,  and 
lying  in  the  general  area  described  by  Emmons  as  Taconic  He 
gives  one  also  from  the  hills  of  Oreenbush,  opposite  Albany,  not 
far  from  the  locality  in  which  Mr.  Ford  has  since  discovered 
primordial  fossils,  where  he  also  shows  the  Calciferous  l3ring  un- 
conformably  upon  the  Taconic,  the  former  being  fossiliferons. 
He  also  describes  the  Hudson  River  slates  as  lying  unconform- 
ably  on  the  Taconic,  a  fact  which  cannot  be  called  in  question 
since  the  recent  discoveries  of  Wing,  Dale  and  Dwight,  and 
the  stratigraphic  investigations  of  Dana.  In  fact,  the  investi- 
gations of  these  geologists,  instead  of  destroying  the  Taconic 
system,  are  only  confirmatory  of  the  published  statements  of  Dr. 
Emmons  in  1846. 

Although  the  existence  of  the  Taconic  in  Maine  and  Rhode 
Island,  as  claimed  by  Dr.  Emmons,  may  not  be  maintained  by 
further  research,  it  is  certain  that  he  had  the  approval  of  Dr. 
Douglas  Houghton  in  extending  it  into  the  state  of  Michigan. 
In  later  years,  he  also  traced  these  rocks  through  Pennsylvania 
and  Virginia  into  North  Carolina.  In  Michigan  his  identifica- 
tions have  since  l)een  set  aside  and  the  same  rocks  have  been  de- 
nominated Huronian  by  Brooks,  Wright,  Irving  and  others.  In 
North  Carolina  Mr.  Kerr  has,  in  the  same  way,  substituted  the 
name  Huronian.  The  conclusive  fact  that  these  slates  had  been 
seen  by  Dr.  Houghton,  in  many  localities,  to  pass  beneath  the 
Potsdam  sandstone,  was  considered  ample  to  supply  the  only 
important  point  of  evidence  lacking  in  the  Hudson  valley.  Dr. 
Emmons  closes  his  discussion  by  stating  his  theme  thus,  refer- 
ring to  the  facts  obtained  from  Dr.  Houghton :  "It  would  be  diffi- 
cult to  add\o  the  weight  of  this  testimony  in  regard  to  the  sepa- 
rate and  independent  existence  of  a  system  of  fossiliferons  rocks^ 
of  an  age  anterior  to  the  Silurian  or  New  York  system." 

It  is  not  necessary  to  refer  to  the  controversies  that  arose 
from  the  creation  of  the  imaginary  Quebec  group,  nor  to  char- 
acterize in  deserved  terms  the  attempt  to  bury  the  Taconic  in 
the  Quebec  coffin.  It  is  not  necessary  to  quote  the  support 
which  Emmons  had  from  Barrande,  nor  to  recount  the  discover 
ies  of  Mr.  Ford,  nor  the  observations  of  Brooks  in  St.  Lawrence 
county,  N.  Y.,  and  Eogers  in  Pennsylvania,  though  these  last 
both  affirm  that  beneath  the  Potsdam  sandstone  are  extensive 
beds  of  semi-crystalline  strata.* 

4  Address  of  H.  D.  Rogers,  1S44,  before  the  Assoc.  Amer.  Geol.  and  Nat. 
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There  may  be  reasons  why  the  current  literature  of  American 
geology  is  almost  silent  respecting  the  great  work  of  Emmons, 
and  why  the  Taconic  is  not  known  among  the  recognized  geolog- 
ical formations;  but  we  have  nothing  to  do  with  these  at  this 
time.  We  have  to  say  now  only  that  it  seems  necessary  to  ad- 
mit that  when  Dr.  Emmons  insisted  on  a  great  group  of  strata 
belonging  to  the  age  of  the  Lower  Cambrian,  lying  below  the 
Potsdam  sandrock  in  New  York,  he  had  some  foundation  more 
substantial  than  imagination  or  mere  hypothesis.  He  may  have 
chosen  an  unfortunate  designation,  he  may  have  but  imperfectly 
understood  the  extent  and  importance  of  his  discovery,  and  he 
may  have  incorrectly  described  its  range  and  scope,  but  none  of 
these  faults,  nor  all  of  them,  should  deprive  him  of  the  credit  of 
having  made  the  discovery.  He  did  more,  he  defended  it  to  the 
last  day  of  his  life,  and  averred  that  ^^  the  Taconic  system  stands 
out  as  boldly  as  the  Carboniferous."^  The  argument  against 
the  Taconic  system,  which  appeals  to  imperfect  or  incorrect 
definition  by  its  author,  will  apply  with  equal  force  against  the 
Silurian  system  and  also  against  the  Cambrian;  also  against  the 
Huronian  and  Laurentian,  and  perhaps  with  still  greater  force 
against  the  Hudson  Eiver,  since  none  of  these  were  correctly 
and  properly  defined  at  first  by  their  authors. 

If  the  equities  of  geological  nomenclature,  in  the  light  of  the 
results  of  later  researches,  demand  of  geologists  of  this  genera- 
tion a  fair  consideration  of  the  claims  of  Dr.  Emmons,  that  con- 
sideration must  be  granted.  Ko  amount  of  error,  though  heaped 
to  the  sky  and  supported  by  the  highest  authority,  can  long  sub- 
sist. The  truth,  though  tardy  in  asserting  itself,  will  finally 
throw  off  the  burdens  under  which  it  has  labored,  and  will  shine 
the  brighter  for  the  darkness  which  preceded  it. 

If  we  examine  the  descriptions,  given  by  Dr.  Emmons,  of  his 
Taconic  system,  we  shall  find  that  he  makes  the  following  broad 
stratigraphic  distinctions: 

I.  His  highest  member  is  what  he  designates  black  slaJUj  which 
he  declares,  in  some  cases,  plunges  apparently  beneath  the  ^^  an- 
cient gneisses"  and  contains  a  considerable  amount  of  carbon- 
aceous matter.  In  this  slate,  at  Bald  mountain,  were  found  two 
genera  of  primordial  trilobites  that  were  described  by  Dr.  Em- 
mons, the  much  buffeted  Atops  trilineatus^  and  Elliptocephala  am- 
phaides. 

t  Letter  to  Jalet  Mftrcou,  dftt«d  Raleigh,  K.  C^  Not.  6, 1860. 
4  Aoooidlag  to  Mr.  Ford  thii  !•  QmothorfpU. 
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II.  Under  the  black  slate  his  next  grand  distinction  was  the 
so-called  To/canic  alate,  which  he  described  as  argillaceoos,  sili- 
ceous and  ^^talcose,"  the  upper  part  being  suitable  for  roofing^ 
and  other  portions  adapted  for  flagging.  It  is  greenish,  grayish, 
and  sometimes  of  a  chocolate  color.  Its  grain  is  very  fine,  but 
in  some  places  it  is  arenaceous  rather  than  argillaceous.  Thick- 
ness about  2,000  feet. 

III.  Below  this  great  mass  of  soft  schists,  he  described,  ia 
the  first  place,  a  mass  of  500  feet  of  limestone,  designated  ^^  Stock- 
bridge  limestone,"  which  graduates  downward  into  ^'talcose'^ 
or  magnesian  sandstones  and  slates,  the  whole  having  a  thick- 
ness of  about  1,700  feet. 

IV.  Under  this  limestone  is  his  "granular  quartz-rock,"" 
more  or  less  interstratified  with  slates,  and  becoming,  in  some 
places,  an  immense  conglomerate  with  a  "chloritic  paste."  In 
this  conglomerate  are  fragments  of  the  underlying  gneiss,  or 

y.  A  formation  which  constituted,  in  his  scheme,  the  "an- 
cient gneiss"  on  which  the  Taconic  system  was  said  to  lie  nn- 
conformably. 

Now  it  requires  but  a  glance  to  perceive  how  closely  this  or- 
der coincides  with  that  which  has  been  independently  and  labori- 
ously worked  out  in  the  Northwest.  We  have  in  both  instances 
a  "black  slate  "  which  in  one  case  is  said  to  be  at  the  top  of  the 
system,  but  to  pass  apparently  beneath  the  "ancient  gneisses," 
and  in  the  other  is  reported  to  be  overlain  by  a  group  of  mica 
schist  and  the  "youngest  Huronian,"  a  mass  of  gneiss  and  gab- 
bro.  Below  the  black  slate  in  both  cases  is  an  immense  series  of 
soft,  hydro-mica  and  magnesian  schists.  These  again  are  fol- 
lowed by  limestone  which  in  the  Northwest  often  forms  marUe, 
and  in  New  England  sustains  extensive  marble  quarries.  Thia 
has  various  transitions  to  slate  and  to  a  hard  sandrock,  but  in 
both  places  it  becomes  known,  in  its  lower  x)ortion6,  as  a  great 
bed  of  quartzyte ;  and  finally  at  the  base  is  coarsely  conglomer- 
itic  with  masses  of  rock  from  the  great  underlying  series  of 
gneiss.  Were  there  no  other  precedent  this  very  parallelism 
would  be  taken  at  once  as  demonstrative,  or  at  least  indicative^ 
of  equivalence  of  age.  The  "Stockbridge  limestone,"  however, 
at  Stockbridge,  seems  to  be  of  the  Trenton  age,  according  to 
Professor  Dana,-  and  where  it  appears  in  the  Taconic  mountains^ 
further  south  and  west,  it  is  assumed  by  him  to  be  of  the  same 
formation.  But  no  one  can  affirm  safely  that  the  Taconic  range 
of  mountains  is  made  up  of  the  Trenton  and  Hudson  Biver  for- 
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mations  till  the  cmcial  test  has  been  applied  to  them  success- 
fully in  the  discovery  of  the  characteristic  fossils,  and  assuredly 
not,  in  the  absences  of  this  test,  in  the  face  of  the  foregoing  par- 
allelism with  a  limestone  known  to  lie  much  lower ;  and  in  the 
face  of  the  discovery  of  primordial  fossils  in  Bald  mountain 
some  miles  further  north  in  Washington  county,  Kew  York.  It 
is  to  be  remembered  also  that  the  schists  of  Mt.  Washington  are 
distinctly  different  from  tha<«e  of  southern  Vermont  containine: 
the  Trenton  fossils  found  by  Mr.  Wing,  "a  change"  taking 
place  in  them  not  far  south  from  the  point  at  which  the  fossils 
were  found,  continuing  thence  to  the  southern  extremity  of  Mt. 
Washington.  ^ 

Now,  however,  we  are  confronted  with  another  difficulty.  The 
geologists  of  Michigan  and  Wisconsin  have  set  aside  Dr.  Em- 
mons' identification  of  the  Menominee  rocks  with  the  Taconic 
in  1846,  and  have  called  them  Huronian,  the  same  that  has  been 
done  in  North  Carolina  by  Mr.  Kerr,  parallelizing  them  with 
the  Canadian  system,  which  in  1855  was  so  named  by  Dr.  T. 
Sterry  Hunt.* 

It  becomes  necessary,  therefore,  to  ascertain  of  what  the  Hu- 
ronian consists.  Dr.  Hunt  sets  out  with  the  statement  that  it 
was  designed  to  include  the  younger  and  unconformable  series  of 
metamorphic  rocks  found  on  the  shore  of  lake  Huron  and  in  the 
valley  of  the  Thessalon  river,  ^'and  also  the  so-called  volcanic 
formations  of  lake  Superior."  Thus  the  avowed  intent  was  the 
same  as  that  of  Dr.  Emmons  in  erecting  the  Taconic  system.  If 
we  seek  for  the  actual  stratigraphic  and  mineralogical  charac- 
ters of  these  rocks,  we  shall  find  them  in  the  geological  reports 
of  the  Canadian  survey,  particularly  that  of  1863. 

In  descending  order  the  origisal  Huronian  consists  of  the  fol- 
lowing strata,  disregarding  the  diorytes  and  other  ^'greenstones," 
all  of  which  are  thought  by  Logan  to  be  of  igneous  origin,  though 
included  in  the  thicknesses  given. 

White  qoattzyte 400  feet. 

Limestone „ 200  ** 

White  qnartcyte 1500 

Lime^tooe,  flUioeons  and  cherty 400 

White  qnartigrte , 2970  ** 

Bed  jasper  c  >ngiomerate 2150  '' 

Bed  qnartsyte  or  conglomerate 2300  ** 

T  Dua,  Awter.  J^mr.  8eL  (8)  xvil,  376. 

•  EqoJM*  gtologiqae  dn  Canada ;  Aioic  rocks,  Rep.  E,  p.  72. 
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feet  conBist  of  limestone;  2,000 
tioslates,"  and  15,100 feet  con- 
e.  Perhaps  5,000  feet  of  this 
ntrusive,  consisting  of  dioryte 
This  will  leave  10,000  feet,  at 
if  qoartzyte  and  conglomerate, 
in  the  same  horizon  in  northern 

t,  any  paralleliem  between  these 
aut  in  the  Northwest,  the  whole 
equivalent  of  group  t,  or  the 
!,000  feet  of  chloritic  and  epi- 
le  base  of  the  original  Hnro- 
lense  thickness  of  conglomerate 
aaloos  unless  there  be  below 
This,  indeed,  is  very  probable, 
)r,  near  the  mouth  of  the  river 
hority,  the  lowest  part  of  the 
reen  slaty  conglomerate,  con- 
1  gneiss. 

^nian  from  the  horizon  of  the 
•h  the  overlying  groups,  may  be 
original  intent  in  the  appllca- 
o«  not  seem  warranted  by  any 
ladiau  geologists,  nor  by  any 
t  forth  by  the  authors  of  the 

between  the  Taeonic  and  the 
le  horizon  which  they  are  in- 
erred  by  their  anthors  to  the 
on  of  rocks  which  they  actnally 
er.  In  its  original  and  typical 
ith  only  the  very  lowest  of  the 
typical  and  original  Taeonic; 
xd  at  least  as  far  as  to  include 
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the  fourth  and  third  grand  groups  made  out  in  the  Northwest, 
that  is  to  say,  the  hydro-mica  and  magnedan  schists,  and  the  car- 
batiaceous  and  arenaceous  black  slates. 

This  leaves  two  series  of  rocks  untouched  by  the  scope  of 
-either  the  Huronian  or  the  Taconic,  as  these  systems  were  at  first 
•defined,  namely:  the  mica  schist  group  and  the  granite  and  gneiss 
with  gabbro  group.  In  the  term  Montalban  proposed  for  these 
^roux)S  by  Dr.  Hunt,  the  two  are  united  and  the  constant  dis- 
tinctness Which  they  seem  to  maintain  is  not  recognized.  The 
granite  and  gabbro  group  has  affinities  with  the  overlying  Cuprif- 
erous rocks,  and  perhaps,  as  Irving  has  suggested,  should  be 
•considered  the  base  of  that  series  which  Brooks  has  named  **  Ke- 
wenawian,''  whereas  the  mica  schist  group  has  affinities  with 
the  underlying  groups,  and  has,  without  exception,  been  assigned 
to  the  same  system  and  age  as  those  underlying  groups.  The  granite 
and  gabbro  group  has  likewise  been  designated  differently.  The 
gabbro,  being  an  igneous  rock,  varies  much  in  its  prevalence  and  in 
its  apparent  relation  to  the  granite.  Its  greatest  development  pro- 
duces in  Minnesota  a  range  of  low  hills  which  extend  northeast- 
ward from  Duluth.  Under  similar  circumstances,  this  group 
has  received  the  name  Norian,  though  at  first  called  Labradorian, 
and  thought  to  be  a  part  of  the  Laurentian.  ^  The  granite  and 
gneiss,  also,  associated  with  the  gabbro,  have  received,  under  one 
of  their  modified  conditions,  the  special  designation  Arvonian, 
ou  the  supposition  that  these  rocks  where  they  so  appear,  are  not 
modified  conditions  of  granite  and  gneiss,  but  represent  inde- 
pendent strata  that  lie  near  the  bottom  of  the  '*  Huronian," 
equal  in  rank  to  any  of  the  other  groups.  I  think  I  have  shown 
elsewhere^®  that  the  Arvonian  rocks  of  lake  Superior  are  inter- 
stratified  with  the  Cupriferous,  and  also  that  they  are  modified 
sediments  of  the  Cupriferous.  Instead  of  being  near  the  bottom 
of  the  '* Huronian"  in  the  Northwest,  they  overlie  all  the  other 
groups  that  have  been  assigned  to  the  Huronian  by  Irving, 
and  constitute  a  part  of  the  great  series  of  "younger  gneisses" 
which  by  Brooks  has  been  ranked  as  the  **  youngest  Huronian." 

The  interesting  variety  of  nomenclature,  as  brought  out  by  the 
foregoing  remarks,  can  be  seen  by  a  glance  at  the  accompanying 
tabular  arrangement,  where  the  various  parallelisms  and  the  con- 
flicting nomenclature  are  placed  in  adjoining  columns. 

It  is  evident  from  this  table  that  at  present  it  is  a  hazardous, 


*  It  WM  d6«cribed  hj  Emmoni  under  the  term  "  HjrpentheDe  rock." 

M  A.  A.  A.  S.  Cincinnfttl  meeting;  Minnesota  Survey  Rep.  for  1880,  p.  36;  ibid^  1881,  p.  110. 
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and  perhaps  an  impossible,  undertaking  to  assign  the  groui>s  of 
the  crystalline  rocks  of  the  !N'orthwest  to  any  of  the  terranes  that 
have  been  named  further  east,  without  violating  somebody's  sys- 
tem of  nomenclature.    Some  of  the  ground  has  been  covered 
several  times  by  different  names,  but  on  different  hypotheses  of 
structure,  origin  and  parallelism.  Respecting  the  horizon  known 
as  ^^Laurentian,"  there  is  an  approach  to  unanimity  and  agree- 
ment.    This,  however,  consists  more  in  a  tacit  consent  to  style 
the  lowest  known  rocks  Laurentian,  than  in  any  agreement 
among  geologists  as  to  the  nature  and  composition  of  the  strata. 
The  Taconic  of  Emmons,  which  has  been  buffeted  and  combated 
from  the  day  of  its  birth,  has  from  that  very  circumstance  been 
generally  ignored  by  geologists,  because  of  a  certain  air  of  du- 
bious authenticity  which  accompanies  the  word.     The  term 
Huronian  has  been  allowed  to  stand  and  to  flourish,  partly  because 
of  the  high  authority  on  which  it  rests  and  the  remoteness  and 
inaccessibility  of  the  typical  locality,  and  partly,  at  first,  because 
of  the  non-publication  of  Dr.  Emmons'  protestation  that  it  was. 
the  equivalent  of  some  part  of  his  Taconic,  and  later,  because^ 
after  Emmons'  death,  as  well  as  before,  his  opponents  were  ac- 
tive in  spreading  views  adverse  to  the  Taconic  system  through- 
out the  literature  of  American  geology.     The  original  Huronian 
has  grown  from  the  dimensions  of  a  single  group  (the  quartz^te 
and  marble  group),  so  as  to  include  all  the  cr3r8talline  rocks 
lying  above  that  group,  spreading  from  the  Laurentian  to  the 
unchanged  sediments  of  the  Upper  Cambrian.    This  has  become 
so  obviously  wrong,  in  some  cases,  and  has  included  groups  of 
rocks  so  plainly  extra- Huronian,  that  a  double  and  triple  nomen- 
clature has  been  applied  to  a  part  of  these  upper  rocks,  for  the 
purpose  of   relieving  the  term  of  the  heterogeneous  burden 
which  it  was  otherwise  compelled  to  carry.    These  new  names,, 
with  the  exception  of  Montalban,  seem  to  be  of  value  only  as 
regionnl    designations,   the  strata  which  they  represent  being 
igneous  or  metamorphic,  and  hence  liable  to  be  wanting  in  some 
places  and  to  be  non-crj'stalline  in  others.    They  further  compli- 
cate the  stratigraphic  nomenclature,  since  the  strata  are  prob- 
ably only  the  locally  modified  parts  of  the  same  system.    Their 
geographic  distribution  in  the  !N'orthwest  not  only  indicates 
their  stratigraphic  horizon,  but  also  their  limited  and  local  ex- 
istence. 

In  conclusion,  the  chief  points  brought  out  in  this  discussion 
may  be  stated  more  concisely: 
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1.  The  crystalline  rocks  of  the  Northwest  are  comprised  under 
six  well-marked  comprehensive  groups. 

2.  The  Taconic  of  Emmons,  so  named  in  1842,  and  more  cor- 
rectly defined  in  1846,  included  three  of  these  groups. 

3.  The  Huronian  of  Canada  is  the  equivalent  of  the  lowest  of 
the  Taconic  groups,  and  the  perfect  parallel  of  only  the  lowest  of 
the  groups  in  the  Northwest  that  have  been  designated  Huronian. 

4.  The  uppermost  of  the  groups  in  the  Northwest  is  local  in 
its  existence  and  exceptional  in  its  character,  and  has  received, 
therefore,  a  variety  of  names. 

5.  There  are,  therefore,  confusion  and  conflict  of  authority  ia 
the  application  of  names  to  the  crystalline  rocks  of  the  North- 
west. 
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XVII. 


GEOLOGICAL  NOTES  IN  BLUE  EARTH  COUNTY. 


BY  PBOF.  A.  F.  BECHDOLT. 

Interglacial  peat. —  Some  time  ago  Mr.  Z.  Harrington,  of  Man- 
kato,  showed  me  a  section,  a  foot  long,  four  inches  wide  and  three 
inches  thick,  composed  of  organic  matter,  mainly  compacted 
leaves,  sedges,  etc.,  and  resembling  a  poor  lignite  or  compressed 
peat.  When  first  seen  it  was  yet  moist,  and  conld  be  cut  like 
hard  soap.  The  layers,  of  which  it  is  composed,  were  also 
somewhat  elastic.  On  drying  it  became  harder,  more  brittle, 
and  cnt  like  wood.  On  Saturday,  October  18th,  I  visited  the 
place,  in  company  with  Dr.  Harrington,  where  it  is  found.  This 
is  in  Mankato  township  on  the  land  of  Messrs.  Pleasanton  and 
Powell,  in  the  bluff  of  a  ravine  bearing  a  stream  that  flows  into 
the  Le  Sueur  river  from  the  north.  This  organic  deposit  is  seen 
in  both  banks  of  the  ravine,  and  can  easily  be  traced  horizontally 
about  three  hundred  feet,  and  then  is  lost.  It  has  a  pretty  uni- 
form thickness  of  about  two  feet,  is  overlaid  by  about  six  feet  of 
dark  drab  clay  containing  some  pebbles  of  quartz,  limestone  and 
shale,  and  disseminated  rolled  fragments  of  lignite.  This  clay 
effervesces  briskly  in  hydrochloric  acid.  A  similar  clay  lies  un- 
der this  organic  mass,  considerably  thicker  than  the  upper  clay. 
A  short  distance  further  down,  into  the  deeper  parts  of  the  ra- 
vine, brings  to  the  surface  glacial  boulders.  This  seems  to  me, 
therefore,  to  be  a  mass  of  organic  matter  collected  in  a  low  place 
in  the  glacial  clay  surface  some  time  during  the  glacial  period^ 
probably  toward  the  close.  A  fragment  is  sent  with  this  as  a 
specimen.  The  rodtlets  of  living  plants  traceable  in  this  speci- 
men disapi>ear  further  in  the  bank  when  the  surface  is  cut  away 
a  few  feet. 

[Note. — This  interesting  observation  of  Prof.  Bechdolt  shows 
the  wide  extent  of  the  peat  deposit,  which  accumulated  between 
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•  Clayi. — On  Friday  afternoon,  October  17th,  Mr.  S.  F.Alberger 
took  me  to  see  the  place  where  he  has  obtained  the  pottery  clay, 
«ODtaiDing  the  Cretaceous  leaves.  This  point  is  about  half  way 
between  Chalk  run  and  the  farm  hoase  on  the  Le  Sueur  river 
bank,  and  as  to  thickness,  etc.,  of  deposit,  and  over  and  under- 
lying matter,  are  well  described  on  pages  435  and  436,  volume 
one,  of  the  final  report  of  the  geological  survey  of  Minnesota. 
lu  the  cut  whence  come  the  fossil  leaves,  appears  on  one  side  a 
large  boss  of  rock,  whether  connected  with  other  rock  or  not 
within  the  bank,  could  not  be  determined.  The  part  e^cposed 
-was  about  four  feet  each  way,  is  very  much  water-woru,  seems 
on  the  surface  formed  of  a  white  clay  very  firm  and  bard. 
Throughout  this  clay  are  scattered,  very  thickly,  little  rounded 
masses  of  the  size  of  peas,  quite  distinct  in  form  from  the  clay, 
but  seeming  to  possess  the  same  composition.  Within,  the  rock 
is  more  siliceous;  grains  of  free  sand  cover  a  freshly  broken  sur- 
face. Along  the  side  of  the  rock  mass  are  markedly  seen  the 
lines  of  stratification,  exactly  as  seen  on  the  water-worn  or 
weathered  surface  of  the  Shakopee  at  the  cement  works  and  else- 
where.   (See  figure  11.) 


A.  little  further  along  the  bluff  toward  Chalk  run  is  an  expos- 
ure of  the  Cretaceous  clay,  made  during  last  winter.  Here  the 
clay  rests  ou  a  fioor  of  rook,  whose  edge  is  not  exposed.  This 
rock  has  the  "&wn"  color,  hardness  and  general  external  prop- 
erties of  some  of  the  softer  layers  of  the  Shakopee.  It  is  worthy 
of  note  that  the  white  clay  on  the  Jordan  sandatoue  is  from  twenty 
to  thirty  feet  below  this;  and  incidentally  that  from  fragments  of 
stone  found  in  this  white  clay  on  the  southeast  corner  of  Chalk 
run  blo^  where  it  is  jnst  now  being  uncovered  for  use  this  win- 
ter, the  white  clay  seems  to  lie  on  eroded  surfaces  of  the  Jordan. 
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The  following  fkcts  and  observations  were  derived  from  a  late 
visit  to  the  cement  works  of  the  Standard  Cement  company,  at 
Mankato. 

1.  They  do  not  use  the  whole  rock  now,  as  they  did  at  first, 
but  only  the  lower  ten  feet  (about  ten  feet). 

2.  They  have  had  some  poor  cement,  but  this  is  now  obviated 
by  making  some  selection  of  the  rock. 

3.  Mr.  Bod^,  chemist  at  Milwaukee,  has  analyzed  all  the  strata, 
and  given  careful  attention  to  the  differences  of  composition,  the 
strata  being  numbered  from  near  the  top  downward.  Nos.  3,  6 
and  7  had  nearly  the  same  composition,  but  they  are  using  all 
below  No.  3. 

4.  The  upper  portion  is  burned  for  quicklime,  or  is  sold  at 
twenty -five  cents  per  load  for  common  building  rock,  the  pur- 
chaser hauling  it  away. 

5.  The  company  have  sold  in  advance  all  the  cement  they 
can  make  from  this  date  to  Jan.  1.  1885,  and  say  they  will  con- 
tinue in  operation  into  the  winter  as  late  as  xK>ssible,  even  if  they 
"have  to  shed  the  quarry"  — the  product  for  the  season  being 
from  25  to  30  thousand  barrels,  at  $1.50  per  barrel. 

6.  The  irony  crust  on  the  Shakopee  is  not  so  much  due  to  the 
sui>erpo6ition  of  something  new,  by  accretion,  on  the  surface,  as 
to  a  change  in  the  Shakopee  itself  to  the  depth  of  about  half  an 
inch.  The  crystalline  facets  of  the  dolomitic  rock  can  be  seen 
plainly  preserved  within  the  irony  crust  at  some  distance  from 
the  line  of  transition  from  the  rock  to  the  crust.  There  is  also 
a  somewhat  different  color  and  texture  in  the  lower  part  of  the 
crust. 

7.  If  the  clay  lying  under  the  limerock  is  of  the  same  age  as 
the  limerock  (Cambrian),  as  supposed  by  Prof.  Bechdolt,  and  as 
indicated  by  the  appearances  at  the  quarry,  and  by  the  intercala- 
tion of  their  clay  beds  within  the  beds  of  the  limerock  at  higher 
levels,  that  seem  to  be  of  the  same  age  as  that  below — I  can  only 
explain  it  on  the  hypothesis  that  the  Shakopee  lies  unconform- 
ably,  near  here,  on  the  crystallines,  and  that  at  the  time  of  its 
deposition,  a  submergence  like  that  which  preceded  the  Creta- 
ceous kaolinic  clays,  took  place,  thus  bringing  the  older  decayed 
material  within  the  strata  of  the  Cambrian.  If  that  be  the  case 
the  Shakopee  will  be  found  somewhere  near  Mankato  Ijring  on 
the  crystalline  rocks  (though  here  it  lies  on  the  Jordan),  and  the 
white  underlying  clay  will  there  be  still  thicker,  though  at  remoter 
points  the  same  clay  is  known  to  disappear  wholly  from  this  ho- 
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XVIII. 


FOSSIL   ELEPHANT   IN   WINONA   COUNTY. 


BY  PROF.   JOHN  HOLZINGER. 


State  Normal  School, 

Winona,  Feb.  11, 1885. 

Prof.  N,  H.  WincheUj  Minneapolis,  Minn., 

Dear  sir:  If  my  memory  serves  me  correctly,  you  inquired 
quite  a  while  ago  about  some  remains  of  a  mastodon  supposed  to 
have  been  found  in  Winona  county,  and  now  deposited  in  our 
Normal  School  museum.  I  wrote  to  you  then  that  we  have  only 
the  remains  of  a  mastodon  found  near  Dubuque,  Iowa.  And 
this  was  in  fact  all  that  I  knew  at  the  time.  Recently  when  I 
removed  the  precious  remains  of  said  animal  I  discovered  the 
incongruity  of  the-  crown  of  a  tooth,  and.  a  fragment  of  a  tusk 
with  the  rest  of  the  skeleton.  Since  then  Prof.  Morey,  former 
principal  of  our  school,  has  gone  through  the  Museum  with  me, 
and  when  I  indicated  to  him  the  want  of  agreement  in  the  struc- 
ture of  the  several  parts,  he  informed  me  that  the  tooth  and  frag- 
ment of  tusk  did  not  belong  to  Prof.  Woodman's  collection*  at 
all.  These  pieces,  he  said,  were  added  during  his  administration; 
and  he  knew  positively  that  they  were  found  by  the  workmen  on 
the  Chicago  &  Northwestern  railway,  near  Stockton,  and  that  in 
the  same  locality  was  found  a  large  antler  of  an  elk,  about  three 
feet  long.  But  the  striking  point  of  it  all  is  that  tooth  and  tusk 
seem  to  be  not  parts  of  a  mastodon;  but,  to  judge  from  the  grind- 
ing surface,  and  size  of  the  tooth,  they  belonged  rather  to  a  spe- 
cies of  Elephas.  The  question  is,  was  it  the  common  Elephas 
primigenius. 

Hoping  that  it  is  not  too  late  for  you  to  make  use  of  this  note, 
I  remain,  cordially  yours,  John  M.  Holzinger. 

*  The  Dubuque  specimen  had  been  purchased  of  Prof.  H.  T.  Woodman. 
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Mr.  Billings  was  disposed  to  have  this  name  cover  all  specimens, 
except  E.  Colambi,  ^*  found  in  America  as  far  north  as  the  United 
States  and  Canada,"  (Canada  then  was  Upper  and  Lower  Canada, 
and  not  the  Dominion,  as  now,)  including  that  described  by  him- 
self from  Burlington  Heights,  near  Hamilton,  at  the  western  ex- 
tremity of  lake  Ontario,  found  in  1852. 

De  Kay,  however,  according  toLeidyin  '' Extinct  mammalian 
fauna"  (vol.  vi,  of  the  second  series  of  the  Philadelphia  Acad- 
emy of  Natural  Sciences,  Journal),  named  the  American  speci- 
mens E.  americanus,  a  name  which  Leidy  revives  and  continues, 
both  in  the  above  publication  and  in  the  volume  of  Hay  den's 
survey  (vol.  i),  entitled  "Contributions  on  the  extinct  vertibrate 
fauna  of  the  western  territories,"  p.  238.  Billings,  however,  at- 
tribute the  origination  of  the  specific  name  americanus  Leidy, 
at  the  date  of  1853.     (See  Can.  Nat.,  vol.  viii,  p.  146.) 

Dr.  Falconer  established  E.  columbi  in  1857,  concluding  it 
ranges  about  the  gulf  of  Mexico  and  southward.  (Natural  His- 
tory Review,  Jan.,  1863.)  He  seems  to  include  in  it  E.  jacksoni, 
of  Briggs,  and  its  representatives  from  other  places. 

E.  imperator,  Leidy  (1858),  was  at  first  thought  to  be  new,  be- 
cause associated,  as  supposed,  with  a  peculiar  geological  fauna  of 
a  different  (earlier)  age,  but  Leidy  now  rather  includes  it  (with 
columbi)  in  americanus,  and  thinks  its  relations  to  the  other 
fossils  with  which  it  was  reported  to  be  associated  are  not  estab- 
lished satisfactorily. 

E.  texanus  (Blake  or  Owen,  1858)  is  satisfactorily  proved  by 
Falconer  to  be  a  synonym  of  E.  columbi.  (Nat.  History  Eeview, 
Jan.,  1863.) 

Billings  in  the  Canadian  Naturalist,  vol.  viii,  p.  146,  regards 
columbi  and  jacksoni  as  distinct  from  each  other,  and  from 
primigenius. 

This  Stockton  specimen  is  quite  distinct  from  the  Montana 
specimens  described  in  the  tenth  annual  report,  in  the  thinness 
of  the  plates,  and  the  large  amount  of  cementum  between  them; 
and  if  either  be  different  from  the  primigenius,  of  Blnmenbach, 
it  is  that  from  Stockton,  and  might  be  distinguished  by  Leidy's 
name  americanus.  According  to  Falconer,  however,  probably 
the  best  of  English  authorities,  these  would  all  be  classed  as 
primigenius. — n.  h.  w.] 
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a  number  of  his  preparations.  He«has  also  kindly  prepared  and 
mounted  specimens  of  several  boulder-clays  and  allied  materials 
collected  in  Manitoba  and  the  Saskatchewan  region.  At  his  re- 
quest the  notes  made  by  me  on  these  last  and  on  a  few  of  those 
first  mentioned  are  here  offered.  This  paper  must,  however,  be 
understood  to  be  merely  of  a  preliminary  and  general  character, 
being  based  on  the  examination  of  less  than  one  hundred  micro- 
scopic preparations.  It  may,  it  is  hoped,  be  supplemented  later 
by  a  more  detailed  report,  including  the  discussion  of  a  larger 
suite  of  specimens  from  a  greater  number  of  localities. 

The  minute  investigation  of  these  boulder-clays  has  resulted 
in  the  discovery  of  many  objects  which,  while  evidently  of  or- 
ganic origin,  are  very  difficult  to  name  or  classify,  and  require 
comparison  with  a  wide  range  of  bodies  and  reference  to  many 
works  for  that  purpose.  Mr.  Thomas  has  also  found  that  even 
in  the  case  of  those  clays  with  which  he  is  most  familiar  each 
new  lot  of  preparations  mounted  is  almost  sure  to  show  forms 
not  before  observed,  and  that  the  field  is  an  ever- widening  one. 

It  is  now,  therefore,  proposed  merely  to  denote  the  classes  of 
objects  so  far  observed  in  the  various  boulder-clays,  and  when 
X>08sible  the  genera  to  which  the  organisms  belong,  without  at- 
tempting to  catalogue  them  specifically.  liTeither  is  it  here  in- 
tended to  enter  into  any  further  discussion  as  to  the  nature 
of  the  Sporangites  occurring  in  some  of  the  cla3rs. 

It  should  also  be  stated  that  most  of  the  objects  on  the  many 
slips  examined  have  been  indicated  by  maltwood  markings  by 
Mr.  Thomas,  a  circumstance  greatly  reducing  the  amount  of 
labor  involved  in  going  over  the  material. 

[It  should  be  explained  that  the  material  referred  to  in  the 
succeeding  notes  is  that  part  of  the  boulder-clay  which  is  com- 
posed of  particles  of  medium  size,  from  which  the  very  fine  mat- 
ter has,  as  a  rule,  been  separated  by  decantation.  This  again 
has  been  sized  by  repeated  decantations  at  intervals  of  one,  two, 
or  three  minutes.  Mr.  Thomas  states  that  the  greater  number 
of  examples  of  a  given  form  are  frequently  thus  obtained  in 
material  of  a  certain  grade  of  fineness.] 

Boulder-clays  of  Chicdgo  and  vicinity. 

The  preparations  examined  representing  the  boulder-day  of 
Chicago  and  vicinity  are  as  follows:  Prom  Chicago  lake  tunnel, 
86  feet  down,  5  slides;  North  Chicago  boulder-clay,  60  feet  down, 
11;  North  Chicago  clay,  64  feet  down,  2;  North  Chicago,  66  feet 
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are  in  some  cases  distinctly  tabular,  with  a  small  central  cavity; 
in  others  have  a  thick  medullar  portion,  which  is  poorly  defined 
but  differs  somewhat  in  texture  from  the  exterior.  Some  of  the 
fragments  terminate  in  acute  points,  others  have  a  slightly  swol- 
len, rounded  end,  and  one  was  observed  to  be  doubly  terminated 
and  nearly  spindle  shaped.  They  appear  to  be  calcareous,  but 
whether  this  is  their  original  condition  or  the  result  of  mineral- 
ization is  uncertain.  They  can  scarcely  be  chitinous,  being 
much  paler  in  color  than  other  specimens  of  this  character  met 
with  in  some  of  the  preparations.  So  many  organisms  may  have 
produced  spines  or  spicules  resembling  these  bodies  that  it  is 
not  yet  possible  to  assign  them  definitely.  They  do  not  appear 
to  be  sponge  spicules,  but  as  their  color  and  texture  is  not  un- 
like that  of  the  next  class  of  objects,  they  may  possibly  be  partly 
mineralized  chitinous  setse  of  Annelids,  derived  from  some  of 
the  subjacent  rocks.  Their  diversity  in  shape  is  such  that  they 
must  either  represent  several  species  or  belong  to  different  parts 
of  some  organism  in  connection  with  which  several  types  of 
appendage  of  this  character  are  developed.     See  Fig.  12. 

Among  the  most  interesting  bodies  found  in  these  clays  are 
certain  comblike  objects  which  are  regarded  as  annelid  jaws. 
Of  these  four,  all  fragmentary,  have  been  observed.  They  were 
at  first  supposed  to  be  teeth  from  the  lingual  ribbon  of  some 
moUusk,  but  on  more  careful  examination  were  found  to  be  un- 
like the  teeth  of  any  mollusk  of  which  figures  can  be  found,  and, 
moreover,  to  correspond  almost  exactly  in  form  with  some  of  the 
annelid  jaws  described  by  Mr.  O.  J.  Hinde  from  the  Silurian  and 
Devonian  rocks  of  Canada.''^    See  Fig.  13. 

One  of  the  specimens  shows  a  series  of  long  and  curved  prongs. 
Three  others  apparently  belong  to  a  single  type,  in  which  a 
nearly  flat  plate  is  armed  along  one  edge  by  a  series  of  small, 
close  denticles  arranged  somewhat  obliquely  to  the  line  of  at- 
tachment. See  Fig.  14.  Like  the  bodies  last  described  they  are 
of  a  pale  straw  color,  differing  in  this  respect  from  Mr.  Hinde's 
specimens,  which  are  said  to  be  shining  and  black;  but  this 
difference  may  arise  from  the  mode  of  preservation.  They  ex- 
hibit no  reaction  with  polarized  light,  and  are  smooth  and  not 
distinctly  granular.  The  ends  of  the  prongs  or  denticles  are 
worn  and  roughened  as  though  by  use. 

Other  bodies  occurring  in  these  preparations  in  smaller  num- 
bers need  not  be  referred  to  in  detail.     Two  broken  specimens 

*  Quarterly  JonrnAl  of  the  Geological  Societj,  1879,  p.  870. 
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evidently  represent  Ostracoda.  They  show  no  well  marked 
sculpture,  but  a  minutely  granular  structure.  The  most  perfect 
is  .31  m.  m.  in  length.  A  third  specimen^  somewhat  larger,  and 
also  broken,  is  either  a  small  Sphseriam  or  a  very  young  sx>eci- 
men  of  some  larger  shell.  All  three  have  adhering  to  them 
brownish  shaly  particles,  which  appear  to  indicate  their  origin, 
though  it  must  be  remarked  that  the  shell  substance  is  very  well 
preserved  and  fresh  looking.  Still  another  specimen  is  a  broken 
piece  of  the  edge  of  a  large  calcareous  shell  or  carapace,  beauti- 
fully marked,  and  x)ossibly  that  of  an  ostracod  of  another  species. 
The  remaining  objects  observed  are  mere  fragments,  quite  in- 
determinate in  character.  Among  these  are  small  pieces  of  a 
delicate  ribbed  shell,  the  ribs  being  square  in  cross-section.  A 
rather  large  chitinous  fragment,  striated  extremely,  but  without 
any  other  apparent  structure,  and  one  or  more  pieces  of  straight 
tubular  siliceous  spicules,  probably  belonging  to  some  sponge. 

The  probable  sources  of  the  organic  bodies  in  these  days  is 
discussed  subsequently  in  connection  with  those  from  other 
places. 

Boulder-clays  from  Bloomington,  lU.,  107  feet  dovm, 

[This  clay  immediately  underlies  an  interglacial  deposit  of  soil 
and  peaty  matter  with  remains  of  wood,  etc.]*  Of  this  cjay  five 
preparations  only  have  been  examined.  The  coarse  material 
is  here  chiefly  quartz  sand,  of  which  by  far  the  larger  propor- 
tion is  sub-angular.  There  are  also  a  few  grains  of  amethystine 
quartz,  showing  sharp  conchoidal  fracture.  Several  quartz 
grains  show  inclusions,  one  of  verysmall  hexagonal  red  crys- 
tals, probably  hematite.  Hornblende  grains  are  moderately 
abundant,  but  shaly  fragments  such  as  those  which  make  up  a 
large  proportion  of  the  material  from  the  Chicago  clays  are 
almost  or  altogether  wanting.  A  few  Sporangites  exactly  like 
those  previously  noticed  occur,  together  with  one  or  two  speci- 
mens of  the  pale  brownish  granular  spines,  or  setsB,  found  in  the 
Chicago  clays.  A  small,  flat,  curved,  finely  ribbed  body  in  one 
of  the  slips  resembles  part  of  the  edge  of  a  carapace.  While 
therefore  not  altogether  wanting  in  this  day,  organic  traces  ap- 
pear to  be  very  scantily  represented. 


*  This  stratum  of  soil  is  about  6  feet  thick,  aad  underlies  101  feet  of  boalder-day.   I  do  not 
know  the  thickness  of  the  claj  deposit  below  the  inter-glacial  soil.— b.  w.  t. 
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BotUder-daya  from  Meeker  county^  Minnesota. 

This  material  is  deiived  from  a  well  shaft  snnk  in  Meeker 
connty,  at  a  depth  of  about  twenty -two  feet,  and  was  transmitted 
to  Mr.  Thomas  by  Prof.  N.  H.  Winchell,  state  geologist  of 
Minnesota.  Mr.  Thomas  has  made  a  large  series  of  preparations 
from  it,  a  number  of  which  I  have  had  the  opportunity  of  in< 
specting. 

As  the  Foraminifera  contained  in  these  preparations  are  be- 
ing named  and  catalogued  by  Messrs.  A.  Woodward  and  B.  W. 
Thomas,  the  remarks  here  given  are  confined  entirely  to  the  gen- 
eral character  and  contents  of  the  clay,  with  the  object  of  com- 
paring it  with  those  from  other  localities. 

The  coarser  material  from  this  clay,  as  it  appears  in  the  prep- 
arations, is  chiefly  quartz  sand,  which  is  generally  sub-angular, 
though  with  some  well-rounded  grains.  Hornblende  and  mica 
appear  in  about  the  usual  proportions,  and  two  quartz  grains 
with  very  beautiful  inclusions  were  noticed,  one  being  probably 
either  hornblende  or  rutile,  the  other  possibly  apatite.  A  large 
proportion  of  the  material,  however,  consists  of  rounded  grains 
of  shale,  of  gray  or  greenish -gray  color  by  transmitted  light,  and 
not  nearly  so  dark  as  the  shale  mixed  with  the  Chicago  clskjs. 
In  specimens  boiled  in  nitric  acid,  the  shaly  fragments  have  be- 
come reddish  from  the  oxidation  of  the  iron. 

Of  organic  bodies  present  in  these  specimens  of  Minnesota  clay, 
the  Foraminifera  are  most  prominent  and  important.  They  are 
evidently  derived  from  the  Cretaceous  strata,  and  resemble  those 
found  in  the  western  development  of  these  rocks,  both  specifically 
and  in  mode  of  preservation. 

BaUdidcB  and  TexttUaridce  are  most  abundant,  though  speci- 
mens of  GUMgerina  and  other  genera  also  occur.  Next  in  abund- 
ance to  the  Foraminifera  are  remains  of  Badiolaria.  Some  diffi- 
culty was  exi>erienced  in  deciding  the  true  nature  of  fragments 
of  these  bodies  at  first  met  with,  but  the  subsequent  discovery  of 
numerous  and  often  well  preserved  specimens,  and  the  observation 
by  Mr.  Thomas  that  they  resist  boiling  in  nitric  acid,  now  leaves 
no  doubt  as  to  their  character.  Several  genera  and  quite  a  num- 
ber of  species  are  represented,  and  it  will  eventually  be  possible 
to  determine  many  of  these  forms  specifically.  Most  appear  to 
belong  to  the  Polysphseridae  and  CystidsB  of  Haeckel's  classifica- 
tion. The  constant  occurrence  of  these  bodies  with  the  Cretaceous 
Foraminifera  in  the  Minnesota  preparations  and  in  those  from 
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identical  with,  the  Minnesota  species.  Fragments  of  calcareonS' 
prisms  from  the  shell  of  Inoceramos  and  in  the  finer  matter  spe- 
cimens of  coccoliths  and  rhabdoliths  also  occur;  all  resembling- 
in  evei*y  respect  similar  bodies  found  in  the  Niobrara  rocks  of 
Nebraska  and  Manitoba.* 

Many  of  the  Foraminifera  are  completely  filled  with  calcite^ 
while  others  are  still  partially  hollow,  and  yet  others  are  filled 
partly  with  calcite  and  partly  with  black  carbonaceous  or  bitum- 
inous matter.  Of  objects  of  an  unusual  character  two  may  be 
specially  referred  to.  A  rod-like  body  about  .2  m.  m.  in  length, 
narrowed  near  the  middle,  though  broken  at  one  end,  and  marked 
by  numerous  pits  in  linear  series.  This  may  be  a  small  spine 
from  some  echinoderm.  Also  a  hollow  conical  tooth  or  spine, 
evidently  that  of  a  fish,  also  broken,  but  still  .25  m.  m.  in  length- 

Boulder-clay  from  a  wdl  at  Eoaenfeldj  Manitoba, 

This  material,  sent  to  me  under  the  name  of  ^'hard-pan,"  was  ob- 
tained at  a  depth  of  135  feet,  in  a  well  bored  by  the  Canadian  Pacific 
railroad  company  at  Eosenfeld,  Manitoba.  It  formed,  mixed  with 
gravel  and  boulders,  a  layer  of  eighteen  feet  in  thickness,  below 
the  i>ost-glacial  alluvial  deposits  of  the  Bed  river  valley  and  rest- 
ing on  a  Silurian  shale.  As  the  well  was  bored  with  an  ordi- 
nary percussion  drill,  it  is  possible  that  some  matter  from  the 
alluvial  deposits  above  referred  to  may  have  been  mixed  with 
the  specimen  of  '^ hard-pan,"  but  so  far  as  examined  these  allu- 
vial dei)Osits  do  not  hold  any  organic  forms.  Numerous  small 
particles  of  steel  from  the  edge  of  the  drill  occur  in  the  six 
preparations  representing  this  clay. 

The  inorganic  constituent  are  coarse  in  texture,  quartz  grains, 
of  which  nearly  one-half  are  perfectly  rounded,  as  usual  pre- 
dominating. Bottle-green  hornblende  is  moderately  abundant, 
as  are  also  fragments  of  feldspar  and  limestone,  but  shaly  mate- 
rials are  almost  altogether  wanting.  Bodies  of  organic  origin  are 
rather  scarce,  Foraminifera,  however,  being  most  common,  and 
a  Textularia  of  the  type  of  T.  globulosa  is  characteristic.  A  few 
Botalidffi  are  also  present,  with  broken  chambers  of  other  Fo- 
raminifera. The  examination  of  a  greater  quantity  of  the  mate- 
rial would  doubtless  lead  to  the  discovery  of  all  the  ordinary  Cre- 
taceous types. 


*St9  ft  pftper  by  the  writer  in  the  Cftnadiftn  Nftturallit,  1874. 
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about  .015  m.  m.  in  diameter.  Another  somewhat  similar  object 
is  rather  stouter  and  with  a  roughened  surface  without  regnlar 
markings.  A  small  broken  piece  of  some  chitinous  test  was  also 
observed,  but  on  the  whole  this  material  is  very  barren. 

Boulder-clay  fram  the  South  Saakaiohewan,  fifteen  miles  above  the 

Elbow. 

In  the  preparations  from  this  clay — eighteen  in  number  —  the 
sandy  material  is  much  finer  than  in  the  two  last.  It  is  nearly 
half  composed  of  shaly  fragments  of  brown  color,  the  quartz 
sand  being  also  rather  more  angular  than  usual.  It  is  richer  in 
organic  forms  than  either  of  the  other  specimens  from  the  neigh- 
borhood of  the  South  Saskatchewan.  About  half  a  dozen  speci- 
mens of  Foraminifera  were  recognized  in  the  preparations,  one 
being  probably  a  small  Diacorbina^  others  TextularUe,  and  broken 
chambers  of  GlobigeHncB.  These  are  not  so  well  preserved  as  in 
some  of  the  other  clays,  and  in  some  cases  the  shell  itself  appears 
to  have  been  removed,  leaving  only  a  rough  cast  in  calcite.  Ea- 
diolarians  are  here  (so  far  as  the  examination  of  a  small  quantity 
of  material  can  be  accepted  as  conclusive)  even  more  abundant 
than  Foraminifera;  spherical,  oval  and  turbinate  forms  all  being 
represented,  and  in  some  cases  in  such  connection  with  fragments 
of  the  abundant  shaly  material  as  to  leave  no  doubt  as  to  their 
common  origin  with  it.  Small,  partly-rounded  prisms  from  the 
shell  of  Inoceramus  are  also  present,  together  with  a  few  pieces  of 
straight  hollow  siliceous  spicatsB,  one  specimen  of  a  minately 
granular  spine  or  seta,  with  a  distinct  medullar  portion  like  some 
previously  noticed,  and  .026  m.  m.  in  diameter,  and  one  of  a 
portion  of  a  body  like  that  previously  referred  with  doubt  to  an 
Echinoderm  spine. 

In  inquiring  as  to  the  derivation  of  the  various  organic  bodies 
in  the  clays,  it  is  necessary  to  consider  the  situation  of  each  lo- 
cality with  reference  to  known  areas  of  the  older  rocks  from  the 
disintegration  of  which  they  may  have  come.  The  Sporangites 
so  abundant  in  the  Chicago  clays  have  been  definitely  traced  to 
the  shales  of  the  Devonian  age,  and  have  doubtless  been  brought 
to  their  present  position  from  outcrops  to  the  northward  in  the 
Michigan  peninsula.  It  has  already  been  stated  that  the  bodies 
supposed  to  be  Annelid  jaws  may  probably  have  been  derived 
from  the  same  beds,  or  from  others  of  the  Devonian  or  Silurian 
rocks  of  this  part  of  the  countiy.  With  regard  to  the  remain- 
ing bodies  no  definite  statement  can  at  present  be  retumed| 
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though  there  is  every  reason  to  believe  that  they  might  very  well 
have  come  from  the  same  rocks. 

In  the  clays  from  Bloomington,  in  the  centre  of  the  state  of 
Illinois,  Sporangites  are  again  the  most  characteristic  bodies, 
thoagh  much  less  numerous  in  correspondence  with  the  greater 
distance  from  the  shale  outcrops.  A  few  other  objects  associated 
with  these  are  not  dissimilar  to  those  in  the  Chicago  clays. 

Meeker  county,  from  which  the  specimens  of  Minnesota  boulder- 
clay  were  derived,  is  in  the  southern  and  central  portion  of  the 
state,  and  is  underlaid,  according  to  Prof.  N.  H.  WinchelPs  map, 
by  rocks  of  the  Cambo-Silurian  period.*  As  might  be  anticipated 
from  the  absence  of  Devonian  rocks  both  in  this  locality  and  the 
whole  region  to  the  north  and  northeast,  Sporangites  have  not 
been  observed  in  this  clay.  While  the  greater  part  at  least  of 
the  organisms  are  evidently  referable  to  the  Cretaceous  rocks, 
the  locality  lies  to  the  northeast  of  the  generally  recognized  edge 
of  that  formation.  Prof.  Winchell  has,  however,  proved  the  ex- 
istence of  a  number  of  outliers  of  Cretaceous  beyond  the  main 
area  occupied  by  these  rocks,  and  it  is  probably  from  one  of 
these,  possibly  not  remote  from  the  actual  position  of  the  clay, 
that  the  Foraminifera  and  Eadiolariae  have  come. 

The  clay  from  Crete,  Saline  county,  Neb.,  is,  as  already  ob- 
served, so  rich  in  Cretaceous  forms  as  to  lead  to  the  belief  that 
it  is  largely  composed  of  the  debris  of  the  chalky  limestone  of 
the  Niobrara  stage,  and  may  rest  upon  or  lie  very  near  to  the 
outcrop  of  these  beds.  I  am  not  in  a  position  to  state  whether 
the  geology  of  the  district  bears  out  this  conclusion.  The  map 
shows  at  least  that  Cretaceous  rocks  underlie  this  part  of  the 
state. 

The  material  from  Bosenfeld,  Manitoba,  shows  a  smaller  num- 
ber of  forms,  but  these  are  equally  characteristic  of  the  Niobrara 
stage,  the  outcrop  of  which,  though  concealed  by  alluvial  and 
other  deposits,  can  not  be  many  miles  west  of  the  position  of  the 
well,  and  also  runs  northward  along  the  base  of  the  Pembina 
escarpment,  having  been  recognized  at  a  point  about  fifty  miles 
northwest  of  Rosenfeld  on  the  Boyne  river.  ("Greology  and 
Resources  of  the  49th  Parallel, '^  p.  78.)  As  there  is  little  proba- 
bility of  the  existence  of  any  Cretaceous  rocks  directly  north  or 
to  the  northeastward  of  this  place,  the  occurrence  of  Cretaceous 


*  Dr.  Dawson  here  is  slightly  in  error  as  to  the  rocks  underlying  Meeker  county.  So  far  u 
known  they  are  the  crystalline  rocks  of  the  Archsean,  probably  overlain  by  the  shales  of  the 
Cretaceous. — v.  h.  w. 
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Foraminifera  woald  tend  to  show  that  material  derived  from  the 
northwest  had  been  incorporated  with  the  boulder-clay  of  this 
district. 

The  three  localities  near  the  South  Saskatchewan  may  be 
treated  of  together  in  so  for  as  the  origin  of  their  organic  con- 
stituents is  concerned.  The  general  movement  of  the  material 
comx>08iiig  the  glacial  dex>osits  of  the  northern  plains  in  a  south- 
westerly direction  has  already  been  demonstrated  (see  **  Quarterly 
Journal  of  the  Geological  Society,  1875,"  p.  606;  "Eeport  of  pro- 
gress of  the  geological  survey  of  Canada,  1882-4,"  p.  139)  and  it 
would  appear  that  the  Cretaceous  Foraminifera  must  also  have 
been  carried  from  the  vicinity  of  the  eastern  Cretaceous  outcrops 
at  a  great  distance.  It  is  true  that  the  clays  here  rest  on  Creta- 
ceous beds,  but  these  are  not  as  a  rule  calcareous,  or  such  as  to 
yield  Foraminifera  in  the  state  of  preservation  of  these  found  in 
the  clays.  The  Niobrara  limestones  are  not  only  unknown  in 
the  entire  district  from  which  the  clays  come,  but  their  place 
appears  to  be  taken  in  this  region  by  the  Belly  river  beds,  which 
are  arenaceous  and  argillaceous.  Other  organic  fragments  pres- 
ent in  these  clays  may  well  have  been  derived  from  the  Creta- 
ceous or  Lamarie  beds  of  the  immediate  neighborhood. 

In  reviewing  the  general  bearings  of  the  microscopical  exami- 
nation of  these  boulder-clays,  representing  as  they  do  a  few 
points  only,  scattered  over  a  wide  area  in  the  central  portion  of 
the  continent,  it  would  be  unwise  to  endeavor  to  draw  any  very 
definite  or  too  general  conclusions.  The  field  appears  to  be  a 
promising  one  for  future  inquiry,  and  the  present  paper  can  be 
regarded  only  as  in  the  restricted  sense,  preliminary.  It  would 
appear,  however,  that  of  all  the  organic  bodies  met  with  none 
can  be  assigned  with  certainty  to  the  glacial  period  or  era  of 
deposition  of  the  boulder-clay  itself.  The  origin  of  most  can  be 
traced  unequivocally  to  the  older  rocks,  from  which  they  have 
been  derived,  and  incorporated  with  the  boulder-clays.  Of  all 
the  bodies  enumerated  the  only  ones  which,  on  account  of  their 
presence  in  clays,  holding  otherwise  different  sets  of  forms,  may 
possibly  be  of  contemporaneous  origin  with  them,  are  siliceous 
sponge  (?)  spicules  and  the  peculiar  spines  or  setse  several  times 
referred  to  in  the  foregoing.  To  these  may  be  possibly  added 
the  Astracoda  from  the  Chicago  clay.  While  it  is  therefore 
probable  that  the  examination  of  these  organic  fragments  will 
serve  to  throw  additional  light  on  the  direction  of  transport  of 
material  during  the  Glacial  period  —  a  point  of  particular  value 

21 
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out  the  conclusion  arrived  at  from  their  microscopic  character, 
that,  while  largely  composed  of  for-traveled  material,  they  in- 
variably contain  a  considerable  proi>ortion  of  material  of  local, 
or  proximately  local,  origin. 


P^S  12  1.260,  ng  13  1.260. 

Organisms  from  ihe  Chicago  boulder -clays 
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eota.  Mr.  Thomas  has  mounted  all  these  objects  for  microscopic  study,  and 
has  marked  most  of  the  forms  on  the  slides  with  Maltwood  nnmbers,  and  Mr. 
Woodward  has  drawn  np  the  paper,  which  sets  forth  the  result  of  their  joint 
labor.  It  is  to  be  hoped  that  this  field  may  be  farther  searched,  and  that  a 
fnll  aoeonnt  may  finally  be  given  of  the  entire  microscopic  &nna  of  the  Creta- 
oeons. —  N.  H.  Winchkll.] 


The  main  object  of  this  paper  is  simply  to  give  some  idea  of 
the  various  forms  of  foraminifera  to  be  foand  in  the  bonlder-days 
of  Minnesota.  We  do  not  pretend  that  it  is  by  any  means  a 
monograph  or  a  perfect  and  complete  paper,  for  we  think  from 
what  observations  we  have  made,  and  the  number  of  species 
found  from  comparatively  one  or  two  localities,  that  a  much  full- 
er and  more  extensive  paper  could  be  written.  But  it  cannot 
be  done  in  a  limited  time,  and  it  will  require  material  from  a 
great  many  localities,  and  several  years  of  labor. 

As  it  is  we  have  been  very  successful,  far  beyond  our  expecta- 
tions, considering  the  small  amount  of  material  at  hand,  from 
which  we  have  prepared  a  large  number  of  slides,  selecting  about 
eighty.for  this  investigation,  and  by  using  a  one-fifth  objective 
we  have  identifiM  the  following  species: 

Textularia  globulosa,  Ehrenberg.    Common. 

"^ —  agglutinans,  d'Orbigny.    Not  common. 

T —  turris,  d'Orbigny.    Bare. 

Spiroplecta  Americana,  Ehrenberg.    Bare. 

Gkradryina  pupoide<9,  d'Orbigny.    Quite  rare. 

Bulimina  pupoides,  d'Orbigny.    Bare. 

Bolivina  punctata,  d'Orbigny.    Bare. 

XTvigerina  canariensis,  d'Orbigny.    Bare. 

Olobigerina  buUoides,  d'Orbigny.    Quite  rare. 

6 —  cretacea,  d'Orbigny.    Common. 

G  —  marginata,  Beuss.    Quite  rare. 

Lagena  &vo60-punctata,  Brady.    Common. 

Orbulina  uni versa,  d'Orbigny.    Very  common. 

OpercuUna  complanata,  Defrance^  sp.    Bare. 

O —  complanata,  var. 

granulosa,  Leymerie.    Bare. 

The  material  washed  from  the  boulder-clays  is  at  least  95  per 
cent  sand,  and  the  shells  being  in  most  cases  filled  solid  with 
foreign  matter,  generally  calcite,  cannot  be  separated  from  it  by 
drying,  and  scattering  over  distilled  water,  as  we  do  recent  fo- 
raminifera.    Consequently  it  requires  much  work,  time  and 
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patience  to  secure  a  few  good  specimens  of  these  interesting  fos- 
sils. 

These  we  have  endeavored  to  figure  and  describe,  giving  the 
synonyms,  and  when  possible  using  the  original  descriptions. 

Sub-Kingdom   PROTOZOA. 

Class  BHIZOPODA. 

Order  Reiicularia. 
(Foraminifera.) 

TEXTVLrARID^^. 

Sub-Family  I. — textularin^. 

Textularia,  Defrance. 

Textnlaiia  globulosa,  Ehrenberg. 

(Plate  III,  figjs.  1-5.) 

Textularia  globulo8a,  EHBEi^BERO.  Abhand.  Akad.  Berlin.  (1838)  1839.  pi.  i?. 
Textularia  globuloM,  DAWSON,  1874.     Can.  Nat.  vol.  vii,  p.  253,  fig.  a. 
Textularia  globuloM,  SCHABDT,  1884.    Etudes  Geol-  Sur.  le  Pays— D'Enhaut. 

Bull,  Soc,  Vand.,  toI.  zx,  p.  74. 

^^  T. — globulom,  testula  microscopica  superficie  IsBvi,  in  adulta 
longiore  quam  lata,  articulis  globosis."  (Ehrenberg.  (1838)  Ab- 
hand. Akad.  Berlin,  p.  135.) 

T. — globtUosay  microBcopic  test  with  a  smooth  surface,  adult 
forms  longer  than  wide,  with  spherical  or  globular  chambers. 


Locality.    Meeker  county,  Minn. 


The  species  being  generally  distributed  throughout  the  west. 
Is  quite  common  in  the  boulder-days  of  central  Minnesota,  also 
in  the  Cretaceous  of  Nebraska  and  Dakota. 
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Texttilarla  aggluOtnaMS^  d'Orbigny. 

(Plate  UI,  figs.  6,  7.) 

Texhtlaria  agglutinans^  D^OBBIGNT,  1839,  Foram.  Cuba,  p.  144,  pi.  i,  figs.  17, 

18,  32-34. 
TexhUaria  aggluHnans,  8EOUENZA  1862,  Atti  dell'  Aocad.  Gisenia,  vol.  zviii, 

(ser.  2),  p.  112,  pi.  ii,  fig.  4. 
Pleeanium  sturi,  KABBBB,  1864,  Sitzangsb.  d.  k.  Ak.  Wise.  Wieo,  vol.  1,  p. 

704,  pi.  i,  fig.  1. 
Tcxtuiaria  agglutinans^  PABKEB  and  JONES,  1865,  Phil.  Trans.,  vol.  civ,  p. 

369,  pi.  XV,  fig.  21. 
Plecaninm  agglutinans^   BEUSS,  1869,  Sitzangsb.  d.  k.  Ak.  Wiss.  Wien,  vol. 

lix,  p.  452,  pi.  i,  figs.  1,  2. 
Textitaria  agglutinans,  MOEBius,  1880,  Foram.  von  Mauritins,  p.  93,  pi.  ix, 

figs.  1-8. 
TexhUaria  agglutinaiiSy  BBADY,  1884,  Report  Foram.  H.    M.  S.  Challenger. 

Zoo].,  vol.  ix,  p.  363,  pi.  xliii,  figs.  1-3,  vars.  figs. 

4,  12. 

Textularia.  Testa  elongato-conica,  rugoso-agglutiuate,  alba, 
lateraliter  convexiuscula;  postice  cuneata;  loculis  largis,  ultimis 
convexis;  apertura  semi-lunari.  d'Orbigny  (Foram.  Cuba,  p. 
144). 

Test  elongate,  conical,  rugose,  agglutinous  (from  grains  of 
sand)  white,  laterally  convex,  posteriorly  cuneate,  segments 
large,  the  last  convex,  aperture  semi  lunate. 

Locality,  Meeker  county,  Minn. 

Textularia  turris^  d'Orbigny. 

(Plate  in,  fig.  8.) 

Textularia  turn's^  d^OBBiOKY,  1840,  Mem.  Soc.  Geol.  France,  vol.  iv,  p.  46,  pi. 

iv,  figs.  27,  28. 
Dextularia  turris^  PABKEB  and  JONES,  1863,  Ann.,  and  Mag.  Nat.  Hist.,  ser.  3, 

vol.  xi,  p.  97. 
Tertularia  1urn$,  BBADY,  1884,  Report  on  Foram.  H.  M.  8.  Challenger.  Zool., 

vol.  ix,  p.  366,  pi.  xliv,  fign.  4,  5. 

''  Textularia  turris  is  round  in  transverse  section,  elongate,  and 
tapering.  It  dififers  from  Textularia  trochus  chiefly  in  its  greater 
proportionat'C  length  and  its  rougher  exterior,  as  well  as  in  its 
frequent  irregularity  of  contour."    Brady  (loc.  cit). 

Locality,  Meeker  county,  Minn. 

We  have  been  able  so  for  to  find  but  one  specimen,  while  it 
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and  position  the  aperture  resembles  that  of  the  typical  TextulnriWj 
but  it  is  often  surrounded  by  a  raised  lip  or  borden."  Brady 
(loc.  cit.)- 

Locality,  Meeker  county,  Minn. 

Bttllmlna  pupoldes,  d'Orbigny. 

(Plate  III,  fig.  11.) 

BuHmina  pupoideSf  d'orbiony,  1846,  For.  Foss.  Yien.,  p.  185,  pi.  xi,   figs. 

11,  12. 
BuUimina  pupoides,  WILLIAMSON,  1858,   Rec.  For.  Gt.  Br.,  p.  62,  pi.  v,  figs. 

124,  125. 
BuUmina  pre$li,  var.  pupoides,  PARKER   and  jones,  1862,  Introd.  Foram. 

Appendix,  p.  311. 
i(tilfinifMi  pupoides^  TERRIGI,  1880,  Atti  delP  Aocad.  Pont.,  ann.  xxxiii,  p- 

193,  pi.  ii,  figs.  30-34. 
^ultflitiia  pupoides^  BRADY,  1884,  Report  on  Foram.,  H.  M.  S.  Challenger. 

Zool.,  vol.  ix,  pp.  400,  401,  pi.  J,  fig.  15,  a.  b. 

Shell  oblong ;  obtuse,  especially  at  the  inferior  lateral  surface; 
comi>osed  of  numerous  segments,  arranged  in  an  indistinct  spiral, 
and  exhibiting  a  tendency  to  form  three  oblique  vertical  rows; 
s^ments  remarkably  ventricose  and  prominent;  the  ant-erior 
one  usually  more  oblong  than  the  rest,  from  its  anterior  part  not 
being  embraced,  as  all  the  preceding  ones,  by  the  next  segment. 
Septal  plane  convex;  semilunar.  Septal  orifice  single,  placed 
near  the  umbilical  border  of  the  septal  plane,  and  usually  char- 
acterized by  a  curious  obliquity  at  its  inner  part,  owing  to  the 
two  lips  of  the  orifice  not  meeting  at  their  umbilical  extremities, 
but  passing  one  behind  the  other.  Texture  hyaline;  transpar- 
ent; when  examined,  after  being  mounted  in  Canada  balsam, 
through  a  high  power,  it  is  seen  to  be  perforated  by  innumerable 
minute  foramina.  Williamson's  Recent  Foraminifera  GL^Br.  p.  62. 

Locality,  Meeker  county,  Minn. 

Sub-Family  2.—  bulimini^. 
BOLIVINA,  d'Orbigny. 

Bollvlna  punctata,  d'Orbigny. 

(Plate  III,  fig.  12.) 

BoHvina  puncUUa,  D'ORBIONY,  1839,  Foram.  Amer.  Merid.,  p.  61,  pi.  yiii, 

figs.  10-12. 

22 
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Bolivina  antiqua^  Id.,  1846,  Foram.  Fo>8.  Vien.,  p.  240,  pi.  ziy,  figs.  11-13. 
Grammostomum  polystigma,  ehbenbebo,  1854,  Mikrogeologie,  pi.  xix,  fig.  84. 
Grammostomum  caloglosMj  EHBENBEBO,  Ibid.  pi.  xxv,  figs.  17,  18. 
Bolivina  punctata,  BBADY,  1864,  Trans.  Linn.  Soc.  Lond.,  vol.  xxiv,  p.  468, 

pi.  xlviii,  fig.  9,  a,  b. 
Bulimina  presli,  var.  (Bolivina)  punctata,  PABKEB  and  JONES,  1865,   Phil. 

Trans.,  vol.  civ,  p.  376,  pi.  xviii,  fig.  74. 
Bolivina  elongatUj  HANTKA,  1875,  Mittheil.  Jahrb.  d.  k.  ong.  geol.  Anstalt, 

vol.  iv,  p.  65,  pi.  vii,  fig.  14. 
Bolivina  antiqua,  TEBBioi,  1880,  Atti  dell'  Acad.  Pont.,  ann.  xxxiii,  p.  196, 

pi.  il,  fig.  40. 
Bolivina  punctata,  MOEBius,  1880,  Foram  von  Mauritius,  p.  04,  pi.   ix,  figs. 

9,  10. 
Bolivina  punctata,  bbady,  1884,  Report  on  Foram.  H.  M.S.  Challenger.  Zool., 

vol.  ix,  p.  417,  pi.  Hi,  figs.  18,  19. 

B.  testa  eloDgata,  compressa,  conica,  antioe  obtosa,  poBtice 
acuminatea,  alba,  punctata,  lateral! ter  subcarinata;  loculis  na- 
nierosis,  obliquis,  undulatls,  ultimo  obtuse;  apeitura  simplici. 
D'Orbigny  (Foram.  Amer.  Merid.,  p.  63). 

Test  elongated,  compressed,  conical,  obtuse,  anteriorly,  acum- 
inated posteriorly,  white,  punctate,  sub-carinate  on  sides,  with 
numerous  oblique  undulate  segments,  the  last  obtuse,  aperture 
simple. 

Locality,  Meeker  county,  Minn. 

Sub-Family  1.— lageninje. 
Lagena,  Walker  and  Boys. 
Lagena  favosa-punctata,  Brady. 

(Plate  IV,  figs.  32,  33,  34,  38.) 

Lagena  favoso-punctata,  BBADY,  1881,  Quart.  Journ.  Mic.  Sci.,  vol.  xxi,  N.  S. 

p.  62. 
Lagena  favoio^unctata,  bbady,  1884,  Report  on  Foiam.  H.  M.  S. Challenger. 

Zool.,  vol.  ix,  pi.  Iviii,  fig.  35,  pi.  lix,  flg.  4,  pi.  Ixi, 

fig.  2. 

^'Test  ecto-or  ento-solenian,  shape  variable;  surface  areolated 
or  reticulated,  with  a  conspicuous  orifice  or  perforation  in  the 
middle  of  each  area  or  depression.  Length  ^th  inch  (OM 
mm.)  or  less."    Brady  (loc.  cit.) 

Locality,  Meeker  county,  Minn. 
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Sub-Family  3. — polymobphinin^, 

UviGEBiNA,  d'Orbigny. 

Vvlserina  canariensls,  d'Orbigny. 

(Plate  IV,  fig.  37.) 

**7V8to  pineiformea  minuacula,'^  soldani,  1798,  Testaceographia,  vol.  ii,  p. 

18,  pi.  iv,  figs.  E,  F,  G,  H. 
Uvigerina  nodosa,  var.   B,  D'OHBIGNY,  1826,  AnD.  Sci,  Nat.,  vol.  vii,  p.  269, 

No.  3. 
Uvigerina  canariensis,  Id.  1839,  Foraxn.  Canaries,  p.  138,  pi.  i,  figs.  25-27. 
Uvigerina  winula,  D*OBBIONY,  1846,   For.   Foes.  Vien.,  p.  189,  pi.  xi,  figs. 

21,22. 
Uvigerina  irregulariB,  bbady,  1865,  Nat.  Hist.  Trans.  Northd.  and  Durham, 

vol.  i,  p.  100,  pi.  xji,  fig.  5. 
Uvigerina  proboacidea,  scHWAOEB,  1866,  Novara-Ezped.,  geol.  Theil,  vol.  p. 

250,  pi.  vii,  fig.  96. 
Uvigerina  farinosay  hantken,  1875,  Mi  tbeil.  Jahrb.  d.  k.  nng.  geol.  Anstalt* 

vol.  iv,  p.  62,  pi.  vii,  fig.  6. 
Uvigerina  canariensia,  bbady,  1884.     Beport  on  Foram.  H.  M.  8.  Challenger* 

Zool.,  vol.  iz,  p.  573,  pi.  Ixziv,  figs.  1-3. 

U.  testa  oblongo-conica,  punctata,  albida;  spira  conica,  an- 
fractibus  quinis  minime  convexis;  loculis  convexis,  per  quamque 
spiram  trinis;  apertnra  rotunda;  siphone  brevi.  d'Orbigny. 
(Foraminifera  Canaries,  p.  138.) 

Test  oblong  conical,  punctate,  whitish  with  a  conical  spire  of 
five  whorls  slightly  convex,  segments  convex,  three  to  each  whorl 
of  the  spire,  aperture  round,  siphon  short. 

Locality,  Meeker  county,  Minn. 

GLOBIGBRINID^. 

Globigf^ina,  d'Orbigny. 
Globlseiina  cretacea,  d'Orbigny. 

(Plate  III,  figs.  14-16.    II,  fig.  19.) 

Qlobigerina  eretacea,  D'OBBIONY,  1840,  Mem  Soc.  Geol.  France,  vol.  iv,  p.  34, 

pi.  ill,  figs  12-14. 
Oiobigerina  foveolata  (pars),  ehbbkbebo,  1854.     Mikrogeologie,  pi.  zziv,  fig. 

49. 
QlMgerina  Ubani,  XHBENBEBo,  Ibid.,  pi.  zzv,  fig.  30. 
PkmuUna paekffdermaf  Id.,  Ibid.,  pi.  zzv,  fig.  31. 
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Olobigerina  amcinna,  BBUSS,  1849,  Denkscbr.  d.  k.  Akad.,  Wise.  Wien.,  vol. 

i,  p.  373,  pi.  zlvii,  fig.  8. 
Olobigerina  diptogtoma.  Id.,  Ibid.,  p.  373,  pi.  xlvii,  figs.  9,  10. 
OMngerifM  depreBM,  bhbekbebo,  1854,  Mikrogeologie,  pi.  ziz,  fig.  92. 
Olobigerina  foveoltUa  (pars).  Id.,  Ibid.,  pi.  xxii,  fig.  74. 
Olobigerina  cretsBj  EHBENBEBO,  1854,  Mikrogeologie,  pi.  xxvi.,  fig.  44;  —  pi. 

XXX,  fig.  38. 
Olobigerina  stellaia^  Id.,  Ibid.,  pi.  xxvi,  fig.  45. 

Olobigerina  temata,  EHBENBEBO,  1854,  Mikrogeologie,  pi.  xxxy  B.,  figs.  5,  6. 
Planulina  poroteras,  Id.,  1854,  Ibid.,  pi.  xx,  II.  fig.  16. 
Flanuiina  pertuaa.  Id.,  Ibid.,  pi.  xxii,  fig.  75. 
Planuiina  stigma,  Id.,  Ibid.,  pi.  xxv,  fig.  29. 
Botalia  rudis.  Id..  Ibid.,  pi.  xxiy,  figs  35,  36. 
BoUdia  kptospira^  Id.,  Ibid.,  pi.  xxiv,  fig.  39. 
Botalia  senaria  (pars),  Id.,  Ibid.,  pi,  xxiv,  fig.  40. 
Ptggottomum  orpheij  Id.,  Ibid.,  pi.  xxxv,  B,  figs.  1,  2. 
Phanerostomum  atianticum,  Id.,  Ibid.,  pi.  xxxv,  B.,  figs.  3,  4. 
Olobigerina  buUoides,  KUBLEB  and  zuingli,  1866,  Neujahrsblatt,  v.  d.  Bor- 

gerbib.  in  Wintertbnr,  pt.  2,  p.  22,  pi.  iii,  figs.  30,  31. 
Olobigerina  taminensis,  Id.,  Ibid.,  p.  24,  pi.  iii,  fig.  26. 
Ohbigerina  buUoidea,  guhbel,  1868,  Abh.  d.  k.  bayer.  Akad.  d.  Wies.,  II. 

cl,  vol.  X,  p.  661,  pi.  ii,  fig.  106. 
Olobigerina  alpigena  (f)^  Id.,  Ibid.,  p.  661,  pi.  ii,  fig.  107. 
Olobigerina  eocsena,  Id.,  Ibid.,  p.  662,  pi.  ii,  fig.  109. 
Planulina  mauryana,  ehbekbebo,  1873,  Abhandl.  d.  k.  Akad.  Wiss.  Berlin 

(1872),  p.  388j  pi.  iii,  fig.  1. 
Planulina  globigerina,  Id.,  Ibid.,  p.  388,  pi.  iii,  fig.  3. 
Planulina  megalopentaa,  Id.,  Ibid.,  p.  388,  pi.  iv,  fig.  7. 
Pylodexia platyletroB,  Id.,  Ibid.,  p.  388,  pi.  iii,  fig.  14. 
Ari$tero9pira  omphalotetraSy  Id.,  Ibid.,  p.  388,  pi.  iii,  fig.  15. 
Olobigerina  detrita,  tebquem,  1875,  Anim.  snr  la  Plage  de  Dnnkerqne,  fasc. 

i,  p.  31,  pi.  iv,  fig.  4,  a-c. 
Olobigerina  buUoides,  TEBQUEM,  1875,  Anim.  snr  la  Plage  de  Dnnkerqne,  fasc. 

i,  p.  31,  pi.  iv,  fig.  5,  a.  b. 
OlMgerina  buUoidea,  bbadt,  1879,  Qnart.  Jonm.  Micr.  Sci.,  vol.  xix, N.  S., 

p.  71. 
Olobigerina  buUoides^  BBADY,  1884,  Report  on  Foram.  H.  M.  S.  Cballenver. 

Zool.,  vol.  ix,  p.  593,  pi.  Ixxlx,  figs.  3-7. 

"Test  spiral,  subtrochoid;  superior  face  convex,  inferior  more 
or  less  convex  but  with  deeply  sunken  umbilicus,  periphery 
rounded,  lobulated;  adult  specimens  composed  of  about  seven 
globose  segments,  of  which  four  form  the  outer  convolution;  the 
apertures  of  the  individual  chambers  opening  independently 
into  the  umbilical  vestibule.  Diameter,  sometimes  ^sth  inch 
(0.63  mm.),  but  oftener  much  less.''     Brady  (loc.  cit). 

Locality,  Meeker  county,  Minn. 
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MUiola  gpkaerula,  Id.,  Ibid.,  pi.  zzxi,  fig.  1,  a.  b.  c 

OHnUina  granuiata^  var.  atra,  008TA,  1856,  Atti  delP  Aocad.  Pont.,  toI.  vii, 

p.  116,  pi.  zi,  fig.  2. 
(MnUina  ffranukUa^  Tar.  areoUUGf  Id.,  Ibid.,  p.  117,  pi.  xi,  fig.  4. 
Orbuiina  universa.  Id.,  Ibid.,  p.  114,  pi.  xi,  fig.  5. 

Orbulina  umvena,  WILLIAMSON,  1658,  Reo.  For.  Gt.  Br.,  p.  2,  pi.  1,  fig.  4. 
OrhuUna punctata,  TEBQUEM,  1862  Foramdn  Lias,  2<«">«  mem.,  p.  4'J2,  pi.  y, 

fig.  6. 
GlMgerina  (Orbuiina)  universa,  OWBN,  1867,  Journal  Linn.  Soc,  Lond.,  vol. 

ix,  Zool.,  p.  149,  pi.  V,  fig.  1. 
Oidbigerina  (Orbuiina)  continenSj  Id.,  Ibid.,  figa.  3,  4. 
Olobigerina  (Orbuiina)  aceroM,  Id.,  Ibid.,  fig  2. 
Orlmlina  univeraa,  BRADY,  1859,  Quart.  Joum.  Micr.  Soc.,  vol.  xix,  N.  S., 

p.  75. 
Orbuiina  universa,  Id.,  1884,  Report  on  Foram.  H.  M.  S.  Challenger,  Zool., 

vol.  ix,  p.  608,  pis.  ]xx\iii,  Ixxxi,  figs.  8-26,  pi.  Ixxxil, 

fig.  1-3. 

Generic  character.  Shell  free,  regular,  spherical,  hollow;  per- 
forated by  innamerable  very  minute  foramina,  visible  only  under 
a  high  magnifying  power,  septal  orifilce  single,  small,  situate  at 
some  point  on  the  periphery  of  the  shell;  without  any  marginal 
projection;  often  invisible.* 

Spec,  char.  Spherical;  parietes  minutely  granular,  of  a  pale, 
grayish-yellow  hue.  Texture  finely  arenaceous.  Septal  aperture 
small;  normally  round,  but  usually  irregular,  and  sometimes  en- 
tirely closed  up  by  the  inspissated  gelatinous  sarcode,  so  as  to  be 
invisible.    Diam.  ^ — ^,^ 

Locality,  Meeker  county,  Minn. 

It  is  a  very  cosmopolitan  species,  being  found  very  abundantly, 
both  living  and  fossil. 

Several  of  the  specimens  figured  by  us  seem  to  be  covered  with 
minute  spines,  as  heretofore  spoken  of  by  other  writers. 

Sub-Pamily  3. — nummulitin^. 

Operculina,  d'Orbigny. 

Operculina  complanata^  Defrance,  sp. 

(Plate  IV,  fig.  35.) 

**  Operculum  mimum,^^    PLANcrs,   1739,    Concb.   Min.,  p.  18,  pi.  iii,  fig.  1, 

A.  1j.  O. 
Lenticulit€9  complanata,  DEFBANCK,  1822,  Diet.  Sci.  Nat.,  vol.  xxv.  p.  453. 


•  WillianisoQ's  RecetU  fbramtnifera  G,  B.  1897. 
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with  their  width  radially ;  they  are  for  the  most  part  produced 
on  a  uniform  plan,  but  near  the  finish  are  often  irregular,  both 
as  to  shape  and  size  (PI.  cxii,  figs  3,  4  and  6).  The  exterior  is 
sometimes  smooth ;  but,  more  frequently,  either  the  sutures  or 
the  surface  of  the  chambers,  or  both,  are  ornamented  with  exog- 
enous granules,  papillsB  or  tubercles,  which,  as  a  rule,  are  more 
strongly  developed  near  the  centre  than  on  the  later  whorls ;  and 
in  the  small,  northern  variety  of  the  genus,  the  septal  lines  and 
I>eriphery  are  distinctly  limbate.  The  general  aperture  is  a 
straight  or  slightly  curved  fissure  at  the  inner  margin  of  the 
final  segment,  close  to  the  periphery  of  the  previous  convolution; 
but  the  test  has  frequently  also  a  number  of  secondary  orifices, 
in  the  form  of  small  circular  pores  on  the  face  of  the  terminal 
s^ment.  The  septa  are  double,  and  the  skeleton  is  furnished 
with  a  system  of  canals,  the  general  features  of  which  are  anal- 
ogous to  that  of  Nummulites. 

Locality,  Meeker  county,  Minn. 


23 
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XXI. 


NOTES  ON  THE  MAMMALS  OP  BIG  STONE  LAKE 

AND  VICINITY. 


BY  C.    L.    HEBRICK. 

The  region  aboat  lakes  Big  Stone  and  Traverse  is  interesting 
not  only  from  a  geological  standpoint  bat  in  its  fannal  relations. 
We  here  find  the  approximate  limit  of  several  distinct  fannal 
areas  and  are  not  disappointed  in  expecting  transitional  forms 
and  the  material  for  deciding  several  interesting  questions  in 
systematic  zoology.  It  is  not  the  present  purpose  to  anticipate 
the  remarks  which  may  be  offered  upon  this  subject  in  the  final 
report  on  the  Mammals  of  Minnesota,  now  approaching  comple- 
tion and  which  will  be  submitted  in  September,  1885;  but  it  may 
be  interesting  to  offer  a  few  facts,  which  will  hereafter  be  given 
more  in  detail,  in  order  to  secure,  if  possible,  the  co-operation  of 
collectors  in  accumulating  additional  data.  We  shall  find,  then, 
in  the  immediate  vicinity  of  Big  Stone  lake,  species  belonging 
strictly,  first,  to  the  plains  of  the  far  west,  second,  to  the  prairie 
region  of  the  south  and  east,  and  third,  to  the  woodland  re- 
gions lying  north  and  east.  For  example,  we  here  find  associated 
in  seeming  agreement  such  animals  as  the  mole  mouse  of  the 
plains,  a  variety  of  the  common  prairie  Vesperimtis  michiganensis 
or  Michigan  mouse,  the  Sonora  deer  mouse  (Yesperimus  sanori- 
ensis),  the  red-backed  mouse  (Erotomys  rutilm,  gapperi),  the 
woodland  Zapus  hudsonius  or  jumping  mouse,  and,  of  late  also,  a 
fewrforerunners  of  the  domestic  mouse. 

The  following  list  embraces  all  the  mammals  at  present  known 
to  inhabit  the  district  in  question,  with  such  notes  as  seemed 
worthy  of  record  at  this  time: 
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1.    Canis  lupus,  L.    Wolf. 

2.  Canis  latrans,  Say.    Coyote. 

3.  Yulpes  viilgariSy  Flem.   Fox. 
4.    Putorius  lutreolus.  Guv.    Miok. 

5.  Taxldea  americanay  Bd.    Badger  (?}. 

6.  M epbitis  mephitica,  Shaw.    Skunk. 

7.  Lutra  canadensis,  Sabine.    Otter  (?). 
8.     Procyon  lotor,  Storr     Kacooon. 

9.    Antilocapra  americana,  Ord.    Pronged-homed  antelope. 

The  last  occurrence  of  the  antelope  on  the  Minnesota  side,  of 
which  I  conld  learn,  was  in  1881,  when  one  was  shot  six  miles 
north  of  Brown's  Valley,  Traverse  county. 

10.    Yespertilio  subulatus.  Say.    Brown  bat. 

In  passing  over  the  many  granitic  and  gneissic  masses  which 
shoulder  their  way  through  the  surrounding  drift  in  the  imme- 
diate valley  of  the  Minnesota  river  a  few  miles  below  Ortonville, 
the  ear  is  constantly  filled  with  an  uneasy  clatter,  shrill  and  tor- 
menting in  the  extreme,  and  proceeding  from  numberless  batfi 
passing  the  day  in  the  crevices.    It  is  not  often  easy  to  secure 
specimens,  for,  even  if  the  hammer  dislodges  fragments  of  rock 
and  destroy  the  retreat,  the  inhabitants  take  flight  at  once  even 
in  bright  sunshine. 

1 1.     ScalopS  argeutatus,  And.  &  Bach.    Prairie  mole  (?). 
12.    Sorex  (cooperi,  Baird  ?).     Western  shrew. 

Shrews,  which  in  the  lack  of  a  special  study  are  referred  to 
this  si>ecie8,  are  very  abundant  at  Brown's  Valley,  and  in  winter 
are  said  to  become  in  part  domesticated,  living  about  barns  and 
out  buildings,  much  as  the  domestic  mouse  (which  is  not  yet 
found  here)  does  in  other  places. 

13*    Sciurus  hudsonlus,  Pallas.    Red  eqnirrel  (?). 

14.    Tamias  striatus,  L.    Chipmunk. 

The  ground  squirrel  occurs  in  the  thickets  along  the  lakes,  but 
is  not  abundant. 
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15.  Spermophilus  trideceniliueatuH,  Mitch. 

The  striped  gopher  is  excessively  abundant  and  in  some  sea- 
sons causes  great  havoc  in  the  wheat  as  well  as  corn  fields.  It 
dwells  on  the  prairie,  while  the  next  is  equally  abundant  where- 
ever  a  denser  growth  of  grass  or  trees  furnishes  it  a  suitable  re- 
treat, 

16.  Spermophilus  firanklini,  Sab.    Gtot  gopher. 

This  species  was  found  in  greater  abundance  near  Brown's  Val- 
ley than  elsewhere  in  Minnesota.  It  is  entirely  without  fear  and 
will  take  a  place  at  the  camper's  table  if  unmolested,  partaking 
of  fish  or  fowl  with  no  manner  of  diffidence. 

17.    G^eomys  bursarius,  Shaw.    Poached  gopher. 

Our  most  earnest  endeavors  have  failed  in  securing  a  specimen 
of  TJiomomys  in  Minnesota,  although  we  had  reason  to  expect  its 
occurrence.  The  Geomys  of  Brown's  Valley  and  Moorhead  are 
typically  the  above  species. 

18.    Zapus  hudsoniusy  Zim.  Jamping  moose. 

It  was  with  considerable  surprise  that  the  first  specimen  of  this 
species  as  yet  seen  in  Minnesota  was  captured  at  Brown's  Valley 
in  an  oasis  of  the  prairie  region.  The  specimen  was  so  unsus- 
pecting that  it  was  easily  taken  with  the  bare  hand,  and  must 
have  long  lived  in  undisturbed  quiet  on  the  shores  of  lake  Trav- 
erse. 

19.    Mas  musculus,  L.    Domestic  monse. 

A  few  specimens  of  a  very  yellow  mouse,  otherwise  resembling 
the  common  mouse,  were  taken  on  the  shores  of  Big  Stone  lake. 

20.    Vesperimus  sonoriensis,  Le  Conte. 

With  some  degree  of  surprise  all  the  deer  mice  of  the  region 
in  question  were  found  to  be  in  size  and  (less  distinctively)  col- 
oration identical  with  the  Sonora  mouse.  Of  a  considerable 
series  not  one  has  a  tail  over  2.60  inches,  or  a  hind  foot  over  .87. 
while  the  prevailing  measurement  of  the  former  is  2.40,  and  of 
the  latter  .70.  The  colors  are  lighter  and  less  conspicuous  than 
in  the  deer  mouse,  and  the  white  parts  encroach  more  upon  the 
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dorsal  area,  while  the  brown  portion  of  the  tail  is  a  narrow  stripe 
only.  Besides  these  differences,  in  the  whole  anterior  portion 
the  pelage  is  sifted  over  with  whitish,  giving  it  a  grayish  tinge. 

21.    Yesperimus  michigariieusiSy  And.  &Bach. 

This  species,  which  in  the  eastern  part  of  the  state  is  not 
abundant,  is  the  most  common  form  along  the  upper  course  of 
the  Minnesota  river.  It  appears  in  a  gray,  almost  varietal, 
phase  quite  different  in  appearance  from  the  eastern  examples 
of  the  same  species. 

22.    Onychomys  leucogaster,  var.  pallidas.  Tar.  n. 

A  variety  of  the  mole  mouse  hitherto  undescribed  is  fiilly 
treated  in  the  note  at  the  close  of  this  paper. 

23.    Erotomys  rutilus  var.  gapperi.  Vigors. 

The  red-backed  mouse  is  by  no  means  rare  in  the  copses  about 
the  lakes  and  along  the  Minnesota  river. 

[24-25.  Both  Arvicola  austerus,  Le  C,  and  Synaptomys  cocperi^ 
Bd.,  must  be  found  in  the  region  mentioned,  or  not  far  from  it, 
bat  no  examples  have  as  yet  been  found  in  Minnesota.] 

26.    Fiber  zibethicas,  L.    Mnskrat. 

The  musquash  is  nowhere  more  common  than  in  the  prairie 
pools  of  the  southwest.  Were  the  fur  of  more  than  a  nominal 
value  the  trapper  would  find  profitable  employment  here.  Upon 
the  banks  of  the  Minnesota  river  well  beaten  trails  show  where 
the  animals  leave  the  muddy  banks  where  their  dens  are  made, 
for  the  swamps  adjacent. 

27.  Lepas  sylvaticas,  Bach.    Gray  rabbit. 

This  si>ecies  is  excessively  abundant  in  the  low  ground  along 
the  upper  Minnesota. 

28.  liepas  campestris.  Bach.    Prairie  hare. 

Quite  common  in  winter,  but  it  is  seldom  seen  in  summer. 
Universally  called  ''jack  rabbit." 

To  the  above  list  which  is  necessarily  only  fragmentary,  is  ap- 
pended a  detailed  description  of  Onychomys  paUidus. 
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Genus  Onychomys,  Baird. 
MOLE    MICE. 

This  genus  is  of  particular  interest  inasmuch  as  it  contains 
three  varieties  of  mice  which,  from  their  inaccessable  station  and 
secluded  habits  have  seldom  gained  admittance  to  natural  his- 
tory museums,  or  received  the  attention  of  naturalists.  This  in- 
terest is  enhanced  by  the  fiact  that  the  genus  is  evidently  very 
closely  allied  to  Ve^perimus  but  has  developed  in  a  direction  en- 
tirely different  from  that  group;  and  its  species,  externally  and 
in  habits,  vary  greatly  from  the  deer  mice.  Fossorial  prairie  or 
desert  animals  living  largely  on  insects  might  be  exx>ected  to 
differ  greatly  from  such  saltatorial  and  gramnivorous  animals  as 
YesperimtLS  contains. 

The  mole  mice  are  distinguished  from  their  relatives  by  the 
compact  arvicoline  form,  short  tail  and  hind  legs,  well  developed 
anterior  extremities  with  fossorial  claws,  and  the  soft,  mole-like 
character  of  the  pelage.  The  hasty  observer  would  refer  the 
BiDimaltoArvicolincB  rather  than  to  the  sigmodont  Murince;  indeed 
Prince  Maximilian,  who  was  the  first  to  meet  the  genus,  referred 
the  O.  leucogcuter  to  Hypudaeus.  As  we  have  specimens  of  none 
of  the  genus  except  O.  leuoogaster,  var.  paUiduSj  the  reader  is  re- 
ferred to  the  discussion  of  that  variety  for  a  description  of  the 
anatomical  peculiarities.  It  seems  that  in  view  of  the  many 
points  of  divergence  in  structure  and  habits,  there  should  be  no 
hesitation  in  separating  the  mole  mice  generically  from  the 
Sesperomya. 

Onychomys  leucogaster,  Maximilian.    Missouri  Mole  movse. 

JSTfptMtoiM  leuooffoster,  Maximilian,  Beiae  in  das  Innere  Nord  America,  1841. 
Mui  mitwuriemitt  audubon  and  bachman,  Quad.  N.  A..  1861. 
Hupemmiy*  {OwyohomyM)  teucoffoater,  Baibd,  Mam.  N.  A.,  1867. 

Couss,  Proo.  Acad.  N.  S.  Phila.,  1874;  Monogr.K.  A  Bo- 
dentia,  1877. 
JBe^fteromy*  leueogiMtter,  Maximilian,  Arch.  f.  Natarg.  xriii,  1862. 

The  single  species  thus  far  found  under  the  genus  Onyehomyi 
has  differentiated  into  three  more  or  less  distinct  geographi(»il 
races  or  varieties.  Of  these  but  one  is  found  in  Minnesota^  and 
that'only  upon  the  western  boundary  and  a  very  short  distance 
east  of  it. 

The  tjrpical  form  is  stated  to  be  restricted  to  the  upper  Missouri 
river  region,  and  is  described  as  follows: 

"Color  above,  grayish-brown,  passing  into  yellowish-red,  and 
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finally  into  a  stripe  of  falvous  on  the  sides.  Feet,  including 
outer  surface  of  the  fore-arm  and  under  surface  of  the  body  and 
tail,  white." — Baird. 

^^ Beneath,  snow-white;  above,  mouse-brown,  with  darker  dor- 
sal area.  Tail  twice  the  hind  foot  or  less ;  much  less  than  half 
the  liead  and  body.  Fore  foot  more  than  half  the  hind  foot. 
Bar  about  .50  high." — Ckmes. 

^'The  chief  distinguishing  feature  in  coloration,  as  compared 
with  Hesperomys  leucapus,  is  the  mostly  white  muzzle." — Qmes. 

The  following  measurements  from  No.  7,492,  of  the  National 
Museum,  are  selected  as  fairly  illustrating  the  proportions.  Nose 
to  tail,  4.25;  tail,  1.65;  hind  foot,  .88;  fore  foot,  .50;  nose  to  eye, 
.60;  nose  to  ear,  1.00;  ear,  .50.  The  skull  of  a  somewhat  smaller 
specimen  measured  1.07  (Cones). 

Onychoinys  leucogaster,  var.  torriduSy  Coaee, 

Was  founded  upon  a  single  alcoholic  specimen  from  Arizona,  which 
differs  in  having  rather  larger  ears  and  tail,  and  smaller  fore 
feet.  The  colors  are  warmer.  The  following  is  Dr.  Cones'  diag- 
nosis: 

'^Beneath,  tawny- white  (t);  above,  brownish-fulvous,  with 
no  darker  dorsal  area.  Tail  about  two  and  a  half  times  the 
hind  foot ;  almost  half  as  long  as  head  and  body.  Fore  foot  half 
the  hind  foot.     Ear  about  .75  high." — Coues. 

Without  discussing  the  characters  on  which  this  variety  is 
founded,  we  may  remark  that  in  the  only  form  which  we  have 
seen  the  proportional  length  of  the  tail  and  limbs  was  found  to 
bd  subject  to  considerable  variation,  and  that  even  while  the  ex- 
act {pattern  of  coloration  was  maintained.  Cones  gives  the  fol- 
lowing measurements  of  the  specimen  described:  ^ '  Nose  to  tail, 
3.75;  tail,  2.00;  hind  foot,  .80;  fore  foot.  .40;  nose  to  eye,  .50; 
nose  to  ear,  .95;  ear,  .70. 

Onychoniys  leucogaster,  var.  palliduSy  var.  n. 

This  variety  is  based  upon  a  series  collected  near  the  sources 
of  the  Minnesota  river  and  the  Bois  des  Sioux  river  in  Dakota, 
which  dififers  so  completely  in  coloration  from  either  of  the  above 
varieties  as  to  be  entirely  incompatible  with  any  description  as 
yet  given  of  O.  leucogaster;  while,  at  the  same  time,  preserving 
the  essential  characters  of  the  species.  Upon  first  encountering 
the  form  while  encamped  on  the  shores  of  lake  Traverse,  the 
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writer  was  at  a  loss  to  classify  his  find,  for,  in  coloration  and 
form,  it  entirely  differed  from  any  description  or  figure  known 
to  him.  It  was  at  once  set  down  as  an  Arvicola  on  the  strength 
of  its  compact,  obtuse  form  and  burrowing  habit,  although  the 
large  ears  and  a  certain  vague  suggestion  in  the  api>earanoe, 
hinted  at  Heaperomya,  It  was  necessary  to  examine  the  teeth  be- 
fore conviction  was  reached  that  we  had  to  do  with  a  hespero- 
moid  type.  The  mole-like  appearance  and  habit  at  last  furnished 
memory  with  the  clue,  and  we  recognized  our  capture  as  Ony- 
ekomys. 

It  will  be  most  satisfactory  to  transcribe  the  description  made 
in  our  diary  from  the  recently  killed  specimen  as  being  quite  un- 
prejudiced by  thought  of  comparison  with  other  species. 

Description  of  No.  103,  collected  July  4,  1885. 

''Color  nowhere  other  than  black  and  white  or  a  mixture  of 
the  two.  Base  of  fur  everywhere  ashy  gray.  Above,  black  and 
white  most  intimately  mixed  so  as  to  produce  the  efifect  of  a 
whitish  reflection  from  black  fur,  thus  resembling  a  mole.  On 
the  sides  the  white  tips  are  more  numerous  among  the  hairs 
so  that  the  color  is  lighter,  but  the  fur  is  so  fine  that  the  pelage 
would  not  be  called  grizzled.  Under  parts  very  pure  delicate 
white  (soil  looking)  but  sparsely  sown  with  the  black-tipped 
hairs.     Soles  hairy.    Tail  not  distinctly  bi-color." 

There  is  a  dark  ring  about  the  eyes,  the  white  of  the  lower 
parts  embraces  the  lips  to  the  nostrils  and  the  muzzle  is  hoary. 
The  lip  is  cleft  and  the  fur  about  this  cleft  is  long  and  hangs  over 
like  a  moustache.  The  fur  is  close  and  dense  about  the  small 
nasal  pads.    The  insides  and  veins  of  the  ears  are  silvery  white. 

The  tail  is  terete  and  very  closely  hairy  except  at  the  tip  which 
is  as  naked  as  in  GeamySy  and  is  gradually  reduced  in  size  from 
the  middle  to  the  apex.  The  vibrissee  are  unusually  fine  and 
long,  reaching  beyond  the  apex  of  the  ear  and  are  of  uncertain 
color,  really  black,  but  so  polished  as  to  appear  partly  white. 
The  sole  is  very  densely  covered  with  fine  close  hairs,  and  there 
are  but  four  tubercles.  The  ears  vary  in  length,  but  seem  to  be 
intermediate  between  the  varieties  above  mentioned. 

0.  paUidus  burrows  on  the  sandy  prairies  and  seems  to  be 
largely  diurnal  in  habit.  We  know  little  regarding  its  habits, 
but,  inasmuch  as  its  stomach  was  found  filled  with  the  remains 
of  grasshoppers  and  other  insects,  we  are  justified  in  claiming 
that  the  suggestion  of  a  largely  insectiorous  diet  offered  by  the 
dentition  is  borne  out  by  actual  observation.    The  coloration 
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must  be  influenced  by  the  constant  exposure  which  a  chase  of 
diurnal  insects  maJces  necessary  upon  the  ox>en  plains;  and  the 
short  and  nearly  naked  tail  ai-e  suggestive  of  the  fossorial  habits. 
The  following  table  gives  all  the  details  at  command  concern- 
ing the  proportions;  and,  as  all  the  measurements  were  made 
with  great  care  upon  recently  killed  specimens,  may  be  trusted 
as  thoroughly  reliable. 


No. 


108 
104 
106 
114 
115 


Nose  to 
anuB. 


Tail. 


4.60 
4.40 
3.96 
4.15 
5.10 


1.45 
1.S6 
1.50 
1.60 
1.60 


Nose  to 
ear. 


1.08 
1.00 
1.00 
.92 
1.20 


Nose  to 
eye. 

mnd 
foot. 

Fore 
foot. 

Ear. 

.60 
.55 

.90 
.90 
.80 
.85 
.90 

.55 

.60 
.50 

.60 

.40 

.60 

.60 

.50 

Sex. 


female. 

male. 

male. 

male. 

male. 


(hUology  of  Onyehomys  paUidua,     (No.  105.) 

We  shall  present  our  material  in  the  form  of  a  comparison  of 
the  skeleton  with  that  of  V.  leucopus  as  the  most  typical  and 
readily  obtainable  example  of  Vesperimus.  While  much  resem- 
bling that  of  V,  leucopus^  the  skull  is  heavier  and  less  slender. 
The  facial  portion,  particularly,  is  shorter  and  blunter.  The 
cranial  portion  is  more  capacious  and  shows  a  greater  develop- 
ment of  the  parietals.  Greatest  length,  1.40;  width,  .58;  width 
across  parietals,  .53;  length  of  nasals,  .37;  frontals,  .31;  parietals, 
.18.  Tlie  nasals  project  less  beyond  the  incisors.  The  prepala- 
tine  foramen  is  much  wider  than  in  F.  leucopus.  The  molars  are 
larger  than  in  any  VesperimuSj  although  the  third  pair  are  more 
diminutive  than  in  the  actually  smaller  F.  leucopus.  The  teeth 
are  i>eculiar,  especially  for  their  very  sharp-pointed  angular 
prominences,  which  project  out  far  from  the  crown  of  the  tooth. 
The  pattern  is  the  same,  but  the  appearance  presented  is  very 
different.  The  basis  cranii  is  broader,  while  the  proportion 
of  the  parts  is  otherwise  scarcely  different.  Length  of  basi-oc- 
cipital,  .16;  molar  series,  17;  width  of  foramen  magnum,  .20. 
The  lower  jaw  is  chiefly  remarkable  for  the  great  development 
of  the  coronoid  process,  which  in  Ve^erimus  is  a  minute  hook, 
but  here  is  large  and  strongly  curved,  extending  nearly  as  far 
backward  as  the  condyloid.  The  angle  of  the  mandible  is  as  in 
Tesperimus. 

There  are  seven  cervical,  thirteen  dorsal,  six  lumbar,  three 
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Bacral,  and  seventeen  caadal  vertebrse — forty-six  in  all.  The 
caudal  series  measures  1.75,  the  sacral  .%,  the  lumbar  .70, 
and  the  dorsal  about  .90.  The  scapula  is  larger  in  propor- 
tion, in  harmony  with  the  greater  development  of  the  arm  in 
general,  but  has  the  same  form.  Length,  .54;  width,  .26.  The 
humerus  is  .55  long,  and  is  proportionately  much  heavier  than 
in  VesperimuSj  but  the  superiority  is  more  clearly  seen  in  the 
forearm.  The  radius  is  .53  long,  while  the  olecranon  process  of 
the  ulnar  is  unusually  strong.  A  general  heaviness  character- 
izes the  bones  of  the  hand.  The  hind  limb  is  remarkable  for  the 
heavy  and  short  bones  composing  it.  The  femur  is  .70  long,  the 
tibia  .75,  and  the  longest  metatarsal  .30,  while  in  V.  leucopus  these 
parts  measure  .60,  .80  and  .35.  In  this  sx>ecies  only  .30  of  the 
fibula  is  united  with  the  tibia,  while  in  F.  leucopus  nearly  .40  of 
its  length  is  fused.  We  find,  therefore,  only  a  circumstantial 
confirmation  of  the  view  gained  by  external  examination. 

KoTB.— Meaaurements  all  in  inches  and  decimals. 
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REPORT. 

SUMMARY  STATEMENT. 

The  Legislature  of  1885,  not  only  made  provision  for  the 
binding  of  the  rest  of  the  edition  of  vol.  i.,  of  the  final  report, 
but  enacted  a  general  law  respecting  the  publication  of  other 
volumes.     It  reads  as  follows: 

An  act  relating  to  the  publication  of  the  keport  of  the 
geological  and  natural  history  survey  of  the  state. 
Be  it  enacted  by  the  Legislature  of  the  State  of  Minnesota: 

Section  1.  The  governor,  the  secretary  of  state  and  the 
state  geologist  are  hereby  created  a  commission  for  the  print- 
ing and  publication  of  the  reports  of  the  regents  of  the  univer- 
sity on  the  geological  and  natural  history  survey  of  the  state. 

Sec.  2.  It  shall  be  their  duty  to  supervise  the  i^rinting  of 
the  final  reports  of  said  survey,  and  the  engraving  of  the  ac- 
companying maps  and  illustrations,  in  such  style  and  manner 
as  they  sljall  determine  and  judge  best  calculated  to  exhibit  to 
the  people  of  the  state,  the  natural  resources  of  the  state  as 
required  by  the  law  creating  the  geological  and  natural  history 
survey. 

Sec.  8.  They  shall  cause  to  be  republished  in  the  same 
manner  the  third  (3rd,)  fourth  (4th)  and  fifth  (5th)  reports  of 
progress  of  said  survey,  at  as  early  a  date  as  practica})le,  in  an 
edition  of  two  thousand  copies. 

Sec.  4.  The  volumes  of  the  final  report  of  said  survey,  as 
they  may  be  prepared  by  the  state  geologist  from  time  to  time, 
shall  be  issued  in  an  edition  of  five  thousand  (5,000)  copies 
each,  and  shall  be  distributed,  in  the  name  of  the  board   of 


>  FOURTEENTH  ANNUAL   REPORT. 


»g!ei3tts  of  the  university,  under  the  direction  of  the  state  geol- 
^^ij^fc>  to  scientific  and  educational  institutions,  and  to   indi- 
vttluuls,  as  follows:   To  the  library  of  each  chartered  college 
luiil  i^eientific  institution  in  Minnesota,  three  (3)  copies  each ; 
to  each  normal  school,  three  (3)  copies;  to  the  libraries  of  the 
institute  for  the  deaf  and  mute,  the  insane  asylums,  the  state 
prison,  and  every  public  library  in  the  state  not  otherwise 
designated,  one  (1)  copy  each;  to  each  of  the  offices  in  the  capi- 
tol,  one  (1)  copy;  to  each  member  of  the  board  of  regents,  three 
(3)  copies;  to  the  library  of  the  state  university,  two  hundred 
^200)  copies;  to  the  Historical  Society,  and  to  the  Minnesota 
academy  of  sciences,  ten  (10)  copies  each;  to  each  newspaper 
published  in  the  state,  one  (1)  copy;    to  each  senator   and 
representative  of  the  present  legislature,  one  (1)  copy;  to  the 
governor  and  lieutenant  governor,  each  one  (1)  copy;  to  each 
usNistaut  on  the  survey  who  has  furnished  manuscript  or  illus- 
trutiona  published  in  the  report,  three  (3) copies;  to  the  general 
olHce  of  each  railroad  that  has  furnished  aid  to  the  survey, 
three  ropies;  to  the  library  of  each  high  school,  furnishing 
students  fitted  for  the  freshman  class  of  the  state  university, 
one  1,0  copy;  to  the  state  library  of  each  state  in  the  Union, 
one  ^l)  copy;    to  each  state  university  and  each  college  of 
a^iiculture  and  mechanic  arts,  one  (1)  copy;  to  geologists  and 
uutuialists  of  Minnesota,  fifty  (50)  copies;  to  the  geologists 
juid  uaturuHsts  of  other  states,  two  hundred  (200)  copies;  to 
other  iolleges  and  scientific  institutions  in  the  United  States, 
uijo  huiuhed  (100)  copies;  to  foreign  institutions  and  scientists, 
v^ue  hundred  (U^^)  copies;  and  to  the  state  geologist  J  twenty- 
live  ^•^t>>  copies.     The  remainder  shall  be  deposited  in  the  state 
university,   and  shall  be  sold  at  such  prices  as  the  board  of 
reyents  may  determine,  and  the  proceeds  of  such  sales  shall  be 
u.^ril  h\  ^inA  regents  for  the  purchase  of  apparatus  and  books 
lor  the  survey,  and  after  its  completion,  for  the  departments 
of  natural  science  at  the  state  university. 

Si'o.  *^.  The  expense  of  printing,  engraving,  binding  and 
dihtril>ution  of  said  reports  shall  be  paid  out  of  anv  moneys  not 
v»ihervvi^e  appropriated,  in  the  state  treasury,  on  warrants  of 
the  >tate  auditor  approved   by   the   governor  and  secretary  of 

.late 
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Sec.  6  The  commissioners  hereby  appointed  shall  perform 
the  duties  herein  designated  without  further  compensation 
than  the  payment  of  the  actual  expenses  incurred  in  the  dis- 
charge thereof. 

Sec.  7.  This  act  shall  take  effect  and  be  in  force  from  and 
after  its  passage. 

Approved  March  7,  1885. 

The  Legislature  of  1885  also  passed  the  following  law  trans- 
ferring to  the  board  of  regents,  for  the  survey,  the  indemnity 
lands  granted  by  Congress. 

An  act  to  transfer  to  the  custody  and  control  op  the 

BOARD  OF  regents  OF  THE  UNIVERSITY  OF  MINNESOTA  THE  LANDS 
GRANTED  BY  CONGRESS  TO  THE  STATE  BY  AN  ACT  ENTITLED  **AN 
ACT  GRANTING  LANDS  TO  THE  STATE  OF  MINNESOTA  IN  LIEU  OF 
CERTAIN  LANDS  HERETOFORE  GRANTED  TO  SAID  STATE,**  APPROVED 
MARCH  THIRD  (3rd),  ONE  THOUSAND  EIGHT  HUNDRED  AND  SEVEN- 
TY NINE  (1879)  TO  AUTHORIZE  THE  SAID  BOARD  TO  SELL  SUCH 
LANDS  AND  DISPOSE  OF  THE  PROCEEDS  OF  SUCH  SALES. 

Whereas,  The  state  lands  known  as  state  salt  lands,  were 
by  an  act  approved  March  tenth  (10),  one  thousand  eight  hun- 
dred and  seventy  three  (1873),  chapter  one  hundred  and  thirty 
three  (133),  general  laws  of  one  thousand  eight  hundred  and 
seventy  three  (1873),  transferred  to  the  custody  and  control  of 
the  board  of  regents  of  the  University  of  Minnesota,  to  be  by 
said  regents  sold,  and  the  proceeds  thereof  held  in  trust  by 
them,  and  disbursed  in  accordance  with  the  law  ordering  a 
geological  and  natural  history  survey  of  the  state ;  and 

Whereas,  It  was  found  that  certain  parcels  of  such  state 
lands  had  been  otherwise  disposed  of  by  the  United  States 
to  actual  settlers  upon  such  lands,  for  which  indemnity  lands 
have  since  been  granted  to  the  state  by  an  act  of  Congress 
approved  March  third  (3),  one  thousand  eight  hundred  and  sev- 
enty nine  (1879);  therefore 

Be  it  enacted  by  the  Legislature  of  the  State  of  Minnesota: 

Section  1.  That  the  lands  granted  by  Congress  to  this  state 
by  an  act  entitled  **An  act  granting  lands  to  the  State  of  Min- 
nesota in  lieu  of  certain  lands  heretofore  granted  to  said  state," 
approved  March   third   (3),   one  thousand  eight  hundred  and 
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regents  of  the  university,  under  the  direction  of  the  state  geol- 
ogist, to  scientific  and  educational  institutions,  and  to  indi- 
viduals, as  follows:  To  the  library  of  each  chartered  college 
and  scientific  institution  in  Minnesota,  three  (3)  copies  each ; 
to  each  normal  school,  three  (3)  copies;  to  the  libraries  of  the 
institute  for  the  deaf  and  mute,  the  insane  asylums,  the  state 
prison,  and  every  public  library  in  the  state  not  otherwise 
designated,  one  (1)  copy  each;  to  each  of  the  offices  in  the  capi- 
tol,  one  (1)  copy;  to  each  member  of  the  board  of  regents,  three 
(3)  copies;  to  the  library  of  the  state  university,  two  hundred 
(200)  copies;  to  the  Historical  Society,  and  to  the  Minnesota 
academy  of  sciences,  ten  (10)  copies  each;  to  each  newspaper 
published  in  the  state,  one  (1)  copy;  to  each  senator  and 
representative  of  the  present  legislature,  one  (1)  copy;  to  the 
governor  and  lieutenant  governor,  each  one  (1)  copy;  to  each 
assistant  on  the  survey  who  has  furnished  manuscript  or  illus- 
trations published  in  the  report,  three  (3)  copies;  to  the  general 
oflBce  of  each  railroad  that  has  furnished  aid  to  the  survey, 
three  copies;  to  the  library  of  each  high  school,  furnishing 
students  fitted  for  the  freshman  class  of  the  state  university, 
one  (1)  copy;  to  the  state  library  of  each  state  in  the  Union, 
one  (1)  copy;  to  each  state  university  and  each  college  of 
agriculture  and  mechanic  arts,  one  (1)  copy ;  to  geologists  and 
naturalists  of  Minnesota,  fifty  (50)  copies;  to  the  geologists 
and  naturalists  of  other  states,  two  hundred  (200)  copies;  to 
other  colleges  and  scientific  institutions  in  the  United  States, 
one  hundred  (100)  copies;  to  foreign  institutions  and  scientists, 
one  hundred  (100)  copies;  and  to  the  state  geologist  J  twenty- 
five  (25)  copies.  The  remainder  shall  be  deposited  in  the  state 
university,  and  shall  be  sold  at  such  prices  as  the  board  of 
regents  may  determine,  and  the  proceeds  of  such  sales  shall  be 
used  by  said  regents  for  the  purchase  of  apparatus  and  books 
for  the  survey,  and  after  its  completion,  for  the  departments 
of  natural  science  at  the  state  university. 

Sec.  6.  The  expense  of  printing,  engraving,  binding  and 
distribution  of  said  reports  shall  be  paid  out  of  anv  moneys  not 
otherwise  appropriated,  in  the  state  treasury,  on  warrants  of 
the  state  auditor  approved  by  the  governor  and  secretary  of 
state. 
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Sec.  6  The  commissioners  hereby  appointed  shall  perform 
the  duties  herein  designated  without  further  compensation 
than  the  payment  of  the  actual  expenses  incurred  in  the  dis- 
charge thereof. 

Sec.  7.  This  act  shall  take  effect  and  be  in  force  from  and 
after  its  passage. 

Approved  March  7,  1885. 

The  Legislature  of  1885  also  passed  the  following  law  trans- 
ferring to  the  board  of  regents,  for  the  survey,  the  indemnity 
lands  granted  by  Congress. 

An  ACT  TO  TRANSFER  TO  THE  CUSTODY  AND  CONTROL  OF  THE 
BOARD  OF  REGENTS  OF  THE  UNIVERSITY  OF  MINNESOTA  THE  LANDS 
GRANTED  BY  CONGRESS  TO  THE  STATE  BY  AN  ACT  ENTITLED  **AN 
ACT  GRANTING  LANDS  TO  THE  STATE  OF  MINNESOTA  IN  LIEU  OF 
CERTAIN  LANDS  HERETOFORE  GRANTED  TO  SAID  STATE,'*  APPROVED 
MARCH  THIRD  (3rd),  ONE  THOUSAND  EIGHT  HUNDRED  AND  SEVEN- 
TT  NINE  (1879)  TO  AUTHORIZE  THE  SAID  BOARD  TO  SELL  SUCH 
LANDS  AND  DISPOSE  OF  THE  PROCEEDS  OF  SUCH  SALES. 

Whereas,  The  state  lands  known  as  state  salt  lands,  were 
by  an  act  approved  March  tenth  (10),  one  thousand  eight  hun- 
dred and  seventy  three  (1873),  chapter  one  hundred  and  thirty 
three  (133),  general  laws  of  one  thousand  eight  hundred  and 
seventy  three  (1873),  transferred  to  the  custody  and  control  of 
the  board  of  regents  of  the  University  of  Minnesota,  to  be  by 
said  regents  sold,  and  the  proceeds  thereof  held  in  trust  by 
them,  and  disbursed  in  accordance  with  the  law  ordering  a 
geological  and  natural  history  survey  of  the  state ;  and 

Whereas,  It  was  found  that  certain  parcels  of  such  state 
lands  had  been  otherwise  disposed  of  by  the  United  States 
to  actual  settlers  upon  such  lands,  for  which  indemnity  lands 
have  since  been  granted  to  the  state  by  an  act  of  Congress 
approved  March  third  (3),  one  thousand  eight  hundred  and  sev- 
enty nine  (1879);  therefore 

Be  it  enacted  by  the  Legislature  of  the  State  of  Minnesota: 

Section  1.  That  the  lands  granted  by  Congress  to  this  state 
by  an  act  entitled  **An  act  granting  lands  to  the  State  of  Min- 
nesota in  lieu  of  certain  lands  heretofore  granted  to  said  state," 
approved  March   third   (3),   one  thousand  eight  hundred  and 
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seventy -nine  (1879),  be  and  the  same  are  hereby  transferred  to 
the  custody  and  control  of  the  board  of  regents  of  the  univer- 
sity of  Minnesota,  which  lands  the  said  board  may  sell  in 
such  amounts  as  they  may  deem  most  expedient  and  beneficial, 
the  proceeds  thereof  being  held  in  trust  by  them,  and  only 
disbursed  in  accordance  with  the  law  ordering  a  geological  and 
natural  history  survey  of  the  state,  and  the  said  board  shall 
make  report  of  their  doings  in  the  premises,  as  provided  by  law. 

Sec.  2.  This  act  shall  take  eflFect  and  be  in  force  from  and 
after  its  passage. 

Approved  Feb  24,  1885. 

.  The  same  Legislature  appropriated  a  sum  of  money,  ($12,000) 
for  the  printing  and  engraving  necessary  for  volumes  2  and  8 
of  the  final  report.  Of  these,  volume  2  is  now  in  press,  'and 
will  probably  be  issued  during  the  coming  j^ear. 

On  the  return  of  the  collections  of  the  survey  from  the  New 
Orleans  Exposition,  a  great  deal  of  labor  was  expended  in  re- 
arranging them  in  the  museum.  The  rooms  are  more  than  full. 
Some  of  the  cases  which  were  returned  from  New  Orleans  are 
not  placed  in  the  rooms  of  the  museum,  but  are  stored,  empty, 
in  the  Coliseum — where  also  are  some  of  the  specimens,  because 
of  a  lack  of  room.  At  the  same  time  the  two  rooms  in  the 
basement  of  the  University  which  are  used  for  general  work 
and  laboratory  purposes,  are  very  much  crowded,  and  the  pro- 
gress of  every  department  is  retarded.  The  museum  has  again 
outgrown  its  accommodations.  The  accompanying  list  again 
will  show  the  accessions  during  the  year. 

During  July  and  August  Mr.  E.  0.  Ulrich  was  engaged  in 
the  examination  of  the  collections  of  bryozoa,  accumulated 
since  the  commencement  of  the  survey.  He  made  a  good  be- 
ginning in  this  work,  and  his  report  on  the  same  will  be  found 
herein.  There  is  much  still  to  be  done  before  a  creditable  and 
full  presentation  of  this  interesting  class  of  fossils  can  be  of- 
fered for  final  publication. 

My  son,  Mr.  H.  V.  Winchell,  has  resumed  the  work  of  col- 
lecting and  listing  the  data  of  water-power  utilized  in  the 
state,  which  was  interrupted  by  the  death  of  Mr.  0.  M.  Terry. 
This  is  carried  on  in  connection  with  other  office  and  labora- 
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tory  work,  and  work  in  the   museum,    and   occupies  but  a  por- 
tion of  his  time. 

Mr.  0,  W.  Oestlund,  formerly  a  student  of  the  University, 
and  an  assistant  to  Prof.  Porter  on  the  experimental  farm, 
was  engaged  in  April  last,  to  serve  as  entomologist  of  the  sur- 
vey, and  has  been  so  engaged  throughout  the  rest  of  the  year. 
At  a  late  meeting  of  the  horticultural  society  of  the  state  he 
was  elected  state  entomologist  to  the  society.  Mr.  Oestlund's 
second  report  is  included  herewith. 

Mr.  U.  S.  Grant,  a  student  of  the  University  has  been  at 
work  casually  arranging  and  cataloguing  the  collections  of  the 
survey  pertaining  to  recent  conchology.  The  list  of  recent 
shells  found  in  the  accompanying  museum  report  and  notes  on 
the  specimens,  were  prepared  by  him.  He  has  had  the  assist- 
ance and  counsel  of  Prof.  R.  E.  Call,  of  Iowa,  and  of  such 
meager  literature  as  may  be  found  in  the  University. 

Mr.  Warren  Upham's  work  on  the  survey  was  terminated 
last  April.  His  contributions  to  the  geology  of  the  state,  par- 
ticularly the  glacial  geology,  have  been  voluminous  and  valu- 
able. He  has  continued  the  same  work  in  Dakota,  in  con- 
nection with  the  United  States  geological  survey.  A  large 
amount  of  manuscript  prepared  by  him,  pertaining  to  the 
central  drift-covered  counties  mainly,  remains  to  be  published. 
It  will  appear,  according  to  present  plans,  in  the  second  volume 
of  the  iSnal  report.  Mr.  Upham's  careful  diligence  and  clear- 
sighted apprehension  of  geologic  facts  and  principles,  make 
him  not  only  a  valuable  assistant,  but  a  reliable  investigator. 

Prof.  J.  C.  Arthur,  of  Geneva,  N.  Y.,  was  appointed  botanist 
of  the  survey  by  authority  of  the  board  of  regents,  last  March, 
but  circumstances  that  could  not  be  obviated  have  prevented 
him  from  engaging  actively  in  this  work.  It  is  expected,  how- 
ever, that  this  department  of  the  natural  history  of  the  state 
will  be  vigorously  prosecuted  during  the  coming  year. 

The  manuscript  reports  of  Dr.  P.  L.  Hatch,  on  the  ornith- 
ology of  the  state,  and  of  Prof.  C.  L.  Herrick,  on  the  mammals, 
though  not  yet  tendered,  are  understood  to  be  in  an  advanced 
state  of  preparation,  and  will  probably  be  completed  during 
the  coming  year.  In  September  and  October,  Mr.  F.  L.  Wash- 
burn was  engaged  in  making  observations  and  collections  for 
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Dr.  Hatch  in  the  northern  part  of  the  state,  and  has  rendered 
some  manuscript  reports  on  his  work,  which  has  been  turned 
over  to  Dr.  Hatch. 

The  only  geological  field-work  done  in  1885,  was  that  per- 
formed by  myself  in  Hennepin,  Ramsey,  Washington,  Dakota 
and  Goodhue  counties.  This  was  intended  to  complete  the 
work  in  those  counties,  and  bring  to  a  close,  practically,  the 
survey  in  the  central  part  of  the  state.  The  palaeontology  of 
the  primordial,  Silurian  and  Cretaceous  strata,  however,  is 
yet  to  be  worked  out  fully  before  the  geology  of  this  part  of 
the  state  can  be  said  to  be  finished.  Were  it  not  for  delays 
and  interruptions  incident  to  the  publication  of  work  already- 
done,  the  field-work  could  be  carried  at  once  into  the  north- 
ern part  of  the  state  with  vigor,  and  the  survey  could  be 
brought  to  a  close  in  a  few  years.  It  is  hoped,  however,  that 
notwithstanding  these  interruptions,  it  will  be  possible  during 
the  coming  summer  to  resume  actively  the  work  in  the  north- 
ern part  of  the  state,  which  was  interrupted  in  1879. 
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NOTES  ON  SOME  DEEP  WELLS  IN  MINNESOTA. 

BY  N.  H.  WINCHELL. 

The  West  hotel  welly  Minneapolis,  This  well  was  drilled  by 
Mr.  W.  E.  Swan  in  the  summer  of  1884.  Its  purpose  was  to 
secure  a  supply  of  good  water  for  the  West  hotel.  The  water 
stands  at  twenty-four  feet  below  the  surface.  The  well  is  622 
feet  deep.  Pumping  at  the  rate  of  300  gallons  per  minute, 
lowers  the  water,  according  to  Mr.  Swan,  about  three  feet  in  the 
pipe.  The  first  water  was  encountered  in  No.  8,  a  white  sand- 
rock,  at  168  feet,  below  a  bed  of  four  feet  of  red  shale,  the 
same  that  was  met,  with  the  same  result,  in  the  well  at  the 
Washburn  C  mill.  The  point  of  commencement  of  the  West 
hotel  well  is  from  five  to  ten  feet  higher  than  that  of  the 
Washburn  C  mill.  It  is  in  the  basement  area,  about  ten  feet 
below  the  surface. 
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Mns.  Keg.  No  6073. 
Mus.  Rpg  No.  6(174. 


No.  6076. 
No.  6076. 
No.  6077. 


Sand  drift 

Limerock  (Trenton)..., 
Green  fibales  (Trentun) . 

White  finndrock 

Yei  low  eandrock 

Yellow  eandrock 


Mil 9.  Reg 
Mns.  Keg 
Ma4.  Reg 
Red  i>hMle 

Una.  Reg.  No.  «078.    White  sandrock  (flmt  water) 

Mas.  Kfg.  No.  6<M).    Yellow  aandrock 

MuB.  Reg.  No.  6060.    Gray  eandrock 

Jtan.  Kfg.  No.  6081.     Red  qaartzyte,    with   calcareous   cement, 

effervescing  Teebly 

Mo<4.  Reg.  No.  6082.     Fine  (crypio-crystalline)    limestone,  hard, 

drub  Hlllceoafi 

Mns.  Reg.  No.  6088.    Red  limestone,  siliceons,  hard,  fine,  verging  to 

tbedrttblime<(ioneof  No.  12 ^... 

Limestone,  with  white  sand  intermixed,  similar  to  No.  IS,  bat  rather 

yeilowlsh.pink  than  drab  In  color 

Brown-red,  hard  riiclc,  a  calcareoas  qaartzyte,  some  of  it  being  a 

fine  siliceooH  limestone 
Fine,  ligbt-r  Inkifli  limentone,  with  nnmerons  white  quartz  gniins 

intermixed.    The  drillings  are  nearly  half  sand,  but  Mr.  Swan 

thinks  there  la  no  sand  in  this  rock  (No.  16)  biit  that  the  sand 

works  in  from  above,  which  is  probably  true 

White  sand  (second  water) 

Fine,  pin ki««h  sand,  very  hard 

Roanned,  coarse,  white  aaud  (water  increased  to  80) 

Calcnreoas  shale  ^7) 

Green  shale 

Hard,  aub-cryst  a  nine  shale,  greenish,  alaty 

White  aandstone  (third  water.)    Dreabach  sandstone  (7) 


Total  depth. 


in 


Pes  a 

So  K 

-5»  a 


Feet. 


18 

10 

10 

91 

30 

6 

4 

10 

18 

6 

32 

40 

10 

15 

6 


30 

6 

1 

00 

46 

101 

12 

80 


62t 
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The  Lakewood  Cemetery  well,  Minneapolis.  The  drilling  of  the 
deep  well  at  the  Lakewood  cemetery  was  continued  to  the 
depth  of  2,118  feet.  Samples  of  the  drillings  said  to  have 
come  from  this  depth  show  a  reddish-brown  schistose  or  shaly 
rock,  like  much  of  that  above  in  the  same  drill,  and  appar- 
ently belonging  still  in  the  Cupriferous. 

The  general  summary  of  this  well  given  on  page  54,  of  the 
13th  annual  report,  would  harmonize  better  with  facts  derived 
from  the  deep  well  at  elevator  B.  St.  Paul,  and  perhaps  with 
others,  if  it  were  slightly  modified.  With  this  modification 
there  is  nothing  in  the  record  to  interfere. 

It  would  be  as  follows: 

1.  Drift,  1—266  feet aeHaet. 

3.  White  eandrock.  266-^18 feet.    (St.Peter.)  t2feet. 

3.  Dolomitic  rock,  315— 326  feet.    (8h»kopee.) lOfeet. 

4.  Assamlng  that  the  onrepreeented  interval  ia  made  op  of  white  aandstone.    88fr— 860ftei. 

(Jordan.) 36  hat. 

5.  Dolomitic rock, 860— 406  feet.    (St. Lawrence.) 66IM. 

6.  White  quanz  aandrock,  403-604  feet.    (Hadiaon.) 101  feet. 

fcc.  ftc.  ftc. 

The  Hospital  well,  St.  Peter.  Through  the  co-operation  of 
Dr.  C.  K.  Bartlett,  superintendent  of  the  hospital  for  the 
insane,  the  following  record  has  been  obtained  of  this  well: 
It  was  drilled  in  the  fall  of  1885.  This  well  begins  at  the  foot 
of  the  river-bluff*,  not  far  above  the  level  of  high  water  of  the 
Minnesota  river.  There  had  before  been  excavated  here  a 
reservoir  for  water  and  a  pump-house  erected  for  throwing  the 
water  to  a  higher  level,  for  the  use  of  the  hospital.  This  res- 
ervoir was  fed  by  springs  issuing  from  the  sandstone,  of  which 
the  bluff"  is  mainly  composed.  At  the  depth  of  116  feet  the 
water  began  to  flow  over  the  top  of  the  pipe,  which  was  driven 
into  the  rock  to  protect  the  drill,  and  rose  above  the  ground 
about  two  feet.  The  flow  gradually  increased  to  the  bottom 
of  the  well,  which  is  200  feet  below  the  point  of  beginning. 
The  water  will  rise  in  a  tube  seven  feet  above  the  ground,  or 
some  ten  feet  above  the  original  level  of  the  reservoir,  and  at 
least  twenty-five  feet  above  the  level  of  low  water  in  the  river. 
This  record  is  valuable,  as  it  throws  light  on  the  stratigraphy 
of  the  upper  part  of  the  Cambrian  in  that  part  of  the  state. 
The  record  furnished  by  Dr.  Bartlett  is  as  follows: 

1.  Qravel  and  looae  rock ISteet. 

2.  Sandrock,  (Jordan) SSS* 

3.  Pink  llmeatone.  (St.  Lawrence) tit 

4.  Gray  aandrock,  hard !*?•*• 

5.  Pink  llmeatone  rock l?!®^' 

6.  Red  Mndrock .»it9ei. 

Total 197  feet. 
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This  record  was  very  carefully  kept,  according  to  Dr.  Bart- 
lett,  by  the  man  who  drilled  the  well.  The  drillings  were  ex- 
amined by  him  every  four  feet,  as  the  work  went  on.  No.  2. 
above,  is  seen  in  the  river  bluff  adjacent  to  the  pump-house, 
and  rises  about  twenty  feet  higher  than  the  top  of  the  well, 
making  its  total  thickness  about  85  feet.  The  rest  of  the  bluflf 
consists  of  magnesian  limestone,  the  same  that  is  quarried  at 
Kasota,  and  continues  for  some  distance,  having  a  thickness 
of  about  twenty  feet.  It  is  the  same  as  that  quarried  formerly 
at  the  Hospital  building,  and  was  used  in  its  construction. 
It  was  described  in  the  third  annual  report,  page  143,  and  con- 
sidered to  be  the  Shakopee.  There  remains,  now,  some  doubt 
whether  the  stone  quarried  at  Mankato  is  the  equivalent  of 
this  upper  limestone.  It  seems  rather  to  agree  in  thickness 
with  the  lower  one. 

The  Mankato  well,  was  drilled  in  the  early  part  of  the  year 
1885,  but  unfortunately  no  drillings  were  preserved  systemati- 
cally', nor  any  record  of  the  boring  kept  as  the  .work  proceeded. 
From  Prof.  A.  F.  Bechdolt  the  following  information  has  been 
derived.  The  well  is  on  the  land  of  Mr.  Carstadt,  one-and-a- 
half  blocks  west  of  the  oil-well,  on  Third  street.  It  is  situat- 
ed within  the  general  valley  of  the  Minnesota,  and  west  of  the 
strike  of  the  limestone  bluff.  It  is  ninety-six  feet  deep.  The 
clay  begins  at  45  feet  below  the  surface  and  is  28  feet  thick. 
Water  rose  to  the  surface  at  once  on  penetrating  through  this 
clay,  and  continued  to  increase  to  its  maximum,  which  occurred 
Jit  8  feet  depth  in  the  rock  under  the  clay.  This  rock,  which 
was  entered  21  feet,  is  described  by  the  owner  as  variable  in 
hardness,  having  layers  that  were  soft  about  six  to  twelve 
inches  thick,  alternating  with  hard  ones  that  were  from  twelve 
to  eighteen  inches  thick,  the  last  hard  layer  being  about  three 
feet  thick. 

Prof.  Bechdolt  sent  a  single  sample  of  the  drillings  from  the  rock  below  the  bine  clay,  bat 
from  00  definite  horisson.  They  are  very  fine,  light  gray  in  color,  homogeneons,  and  ander  the 
magnifier  appear  to  be  mainly  qnartz.  When  magnified  aboat  fifty  diameters  they  show  dis- 
tioctly  that  they  are  mainly  of  angular  grains  of  translacent  qnartz.  not  at  all  water.wom 
bnt  pitted  and  reticalated.  They  also  show  a  few  brown  scales  of  what  appears  to  be  some 
organic  substance.  On  the  application  of  hydrochloric  acid  the  powder  foams  up  somewhat, 
bqt  this  is  due  to  the  preMoce  of  some  soluble  grains,  the  great  part  of  the  powder  being  Inert* 
The  grains  polarize  like  silica.  They  are  not  like  any  heretofore  seen  in  the  uambrian,  bat  are 
probably  from  the  Cretaceous  and  were  apparently  washed  from  a  clay  or  shole  of  that  age. 
Hoseum  Reg.  No.  6115. 
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The  Herman  well,  Mr.  Charles  Pullman  drilled  a  well  at 
Herman,  for  the  convenience  of  his  hotel.  At  150  feet  he  sent 
a  sample  of  gray  syenitic  rock  containing  a  soft,  soapy,  foliated, 
light  green  mineral.  At  the  depth  of  152  feet  the  rock  is 
essentially  the  same,  but  the  drillings  are  finer  and  rusty. 
Museum  Register  Nos.  6116  and  6117. 

The  Brown's  Valley  well.  This  is  an  artesian  well,  made  in 
1884.  It  is  located  in  the  valley  that  runs  between  the  Big 
Stone  and  Travers  lakes,  about  150  feet  below  the  general 
level  of  the  prairies  in  that  part  of  the  state.  A  stream  about 
an  inch  in  diameter  flows  from  this  well.  The  first  overflow 
was  had  at  the  depth  of  420  feet  and  the  second  at  425  feet. 
According  to  Mr.  J.  0.  Barrett  the  strata  in  this  well  were  as 
follows: 

1.  Blae  clay,  growing  darker  and  denser  to 980  feet. 

2.  Dark  carbonaceous  shale,  hard  and  heavy,  Maseam  Register,  £40. 6112 '2  feet. 

3.  Gravel  and  sand,  alternating  with  layers  of  bine  clay 68  feet. 

[At  the  bottom  of  this  was^the  first  artesian  water.] 

4.  *<Qaartz  rock/* 5  feet. 

[Under  this  was  the  present  flow  of  artesian  water.] 

6.    Greenisli,  micaceons,  kaolinic  shule,  or  clay.    Mu^nm  Register,  No  6113 20  feet. 

6.  Rather  coarse,  angnlar  qaartz  grains,  apparently  washed  from  the  drillings. 
Musenm  Register  No.  6114.  These  are  generally  white,  opaqae  and  wholly  nn- 
water. worn.  They  contain  some  olive.gray  grains  that  appear  to  be  made  op  of 
several  smaller  siliceoos  grains  cemented,  like  some  seen  in  the  Tracy  well 20 feet. 

Total  depth 463  feet. 

The  water  flows  steadily,  about  225  barrels  each  twenty-four 
hours,  and  is  said  to  have  a  pressure  that  would  cause  it  to 
rise  above  the  surface  about  200  feet.  It  is  soft  and  **soaps** 
profusely,  and  possesses  certain  curative  qualities.  The  strata 
penetrated  all  pertain  to  the  Cretaceous  formation.  For  the 
chemical  qualities  of  this  water,  the  reader  may  consult  the 
analysis  of  Prof.  J.  A.  Dodge  in  another  chapter  of  this  report. 

The  Milbank  well.  This  is  at  Milbank,  Grant  county,  Dakota. 
The  following  information  is  given  on  the  authority  of  Mr. 
J.  W.  Williams.  The  total  depth  is  a  little  over  300  feet,  but 
granite  was  struck  at  283  feet,  (Museum  Register,  No.  6125,) 
and  was  drilled  into  about  20  feet.    The  alternating  strata  were: 

1.  Blue  clay 7ufoet. 

2.  Shale 200feet. 

3.  Gravel,  '*clamihells**  and  pebbles, Sfeet. 

4.  Granite 20  feet. 


Total  depth 803  feet. 
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The  Rosenfeld  Sta.  well.  Following  is  the  record  of  this 
well,  as  given  by  Mr.  W.  E.  Swan  who  drilled  it.  It  is  on  the 
Canadian  Pacific  railway,  southwestern  branch,  twenty  miles 
northwest  of  St.  Vincent.  It  is  interesting  in  view  of  the  ex- 
tension of  the  St.  Vincent  salt  basin  so  far  in  that  direction. 
It  was  from  this  well  that  was  procured  the  boulder-clay  in 
which  were  found  Cretaceous  microscopic  fossils  as  described 
By  Dr.  G.  M.  Dawson  in  the  last  report,  p.  157. 

1     Blaeksoll 4  feet. 

5.  Bloe  clay Ill  reet. 

3.  Sand  And  i^niTel lOfeefc. 

4.  Hardpan,  yellow 4  feet. 

6.  Bottlden 6  feet. 

6.  Gray  slate 62reet. 

7.  Yellow  llmerock 16  feet. 

8.  Redbhale .6  feet. 

9.  Gray  shale 10  feet* 

10.  Brown  shftly  limestone  (flow  of  salt  water) 30  feet. 

11.  Gray  sand-shale : 40  feet. 

12.  Chalk,  while SOfaet. 

13.  Red  shale 160  feet. 

14.  Magne^ian  limerock  (second  flow  of  salt  water) 306feet 

16.  Red  shale TSTet. 

16.  Reddish  sandrock 60  feet. 

17.  Ked  shale 60feet. 

18.  Mived  red  and  gray  shale 25  feet. 

19.  Grayshftle SOfeet. 

50.  Red  shale,  qaartzy 15  feet. 

51.  Granite Sfeet. 

ToUl  depth 1037  feet. 

The  Sleepy  Eye  well.    This  well  is  three  miles  southeast  of 
Sleepy  Eye,  on  the  bank  of  the  Cottonwood  river.     The  follow- 
ing information  is  given  on  the  authority  of  Mr.  C.  M.  Phelps, 
who  drilled  the  well.     The  granite  struck  at  the  bottom  of  this 
well  is  red  and  chloritic. 

1.    Drift,  (noil  kc.) 28feet. 

5.  Gravel,  giving  water  about 2  feet. 

3.  Clay,  withoat  pebbles SOfeet. 

4.  Qrayel  and  sand  (with  water),  aboat Sfeet. 

6.  Clay  likethelast,  (with  water  at  80  feet) 18feet. 

6.  Pebbly  clay 100  feet. 

7.  Coarse  gravel,  aboot 2  (bet. 

8.  **White  clay,**  with  no  pebbles,  containing  one  thin  stratam  of  brownish  red  clay,  68  feet. 

9.  Clsy  ainiilsr  to  the  last,  bat  of  somewhat  darlcer  color 81  feet. 

10.    Red  granite-drilled 8  feet. 

Total  depth 86»reet. 

Mr.  Phelps  also  drilled  a  well  abont  four  miles  sonthwest  flrom  New  Ulm,  on  the  farm  of  L. 
Meyers.  This  went  through  **clny**  abont  two  hnndred  feet,  snd  then  met  with  a  coarse  rand 
made  ap  of  a  great  variety  of  rock-fmgments,  though  mainly  of  translucent  qaartz.  Some  of 
the  gralae  are  rounded  as  completely  as  in  some  of  the  Cambrian  sand-stones,  but  the  most  of 
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them  tre  bat  ilightly,  or  not  at  all,  water. worn.  Some  of  the  quartz  gralna  are  roee^red*  eome 
are  opaqne-whSte,  aome  are  yellowbh,  ^ome  are  from  a  preriooaly  granalar  qnartsyte  and  eoso 
tain  many  smaller  grains,  some  are  dark  brown,  some  are  translocent-gray,  and  soma  Rreof  a 
light  translncent-green.  Amongst  the  qnartz  grains  are  also  a  great  many  that  are  oUvB-gray 
an4  opaqne,  like  thoie  mentioned  already  in  No.  6  of  the  Brown^s  Valley  well.  Tbegratais 
that  are  not  of  pore  qnartz,  are  of  a  dark-green  to  black  color,  and  areof  ▼arioos  kinds  of  hard, 
aphanltlc  rock.  These  dark  grains  constitnte  perhaps  one-tenth  part  of  the  whole,  making 
the  mass  present  a  pepper-and-salt  aspect.  The  whole  seems  to  come  firom  the  Cretaeeova. 
Mnseqm  Register  No.  6386. 


llie  Austin  deep  tcelL  The  drillings  from  this  well  were  pre- 
sented by  Mr.  W.  E.  Swan,  and  were  mentioned  in  the  Museum 
report  for  1881,  page  162,  with  Mr.  Swan's  designations.  The 
water  rose  to  within  nine  feet  of  the  surface,  ffom  a  crevice 
which  furnished  water  at  the  depth  of  one  hundred  and  sixty 
feet.     These  drillings  have  the  Mus.  Reg.    Nos.  4287  to  4295. 

1.  Blackloamy  soli.    (4287) Sfest. 

2.  Yellow  clay,  with  some  qnartz  sand;  drift,  (4288) 12  feet. 

8.  Drift  gravel,  coarse,  (4289) 20  feet. 

4.  Gray,  or  bine.  Cretaceous  shale,  (4290) 22  ftet. 

6-  Limestone,  light  gray,  nearly  white,  efltonresclng  freely.    Among  these  drilUnga  are 

minote  crlnoidal  beads,  from  one.half  centimeter  to  one  centimeter  in  diameter. 
Some  of  them  are  pentagonal,  bnt  the  most  are  roand.    They  have  twenty-live 

ridges  and  as  many  grooves  alternating,  on  each  side 44  feet. 

0.    Finely  arenaceous  shale,  light,  greenish-gray,  nearly  white,  hardly  effervescing 18  feet. 

7.  These  drillings  indicate  a  limestone  conglomerate,  with  some  calcite,  and  a  very 

little  pyrlt^  the  interstices  between  the  pebbles  being  filled  with  sand,  some  of  it 
being  rounded  white  qnartz.  Among  these  drillings  alito  are  small  crtnoidal  Jolnta.  64  feet. 

8.  Light -gray,  cryntalline  limestone,  with  ftragmenta  of  foasils,  inclnding  small  crin- 

oidul  beads.    Somewhat  pyritiferons 80  feet- 

9.  Ronnded  pebble  of  light.gray  magneslan  limestone,  two  and  one-half  by  three  and 

one-half  inches  in  diameter.    Tliis  is  from  the  depth  of  180  feet,;  and  hence  ftx>m 
the  foregoing  conglomerate. 

Total  depth 260  feet. 

This  well  soenis  to  pass  across  the  horizon  of  snperi)Ositic>n 
of  the  Devonian  on  the  Silurian.  Some  of  these  limestone 
drillings  ai)pear  like  the  Niagara  limestone,  particul.irly  No. 
5,  and  the  conglomerate  suggests  the  horizon  of  the  Oriskany. 
The  **Anstiii  rock*'  seems  not  to  appear,  but  its  place  is  occu- 
pied by  drift  and  Cretaceous  shale.  The  shale,  No.  6,  very 
much  resembles  that  mentioned  <m  i)ages  361  and  362,  of  vol. 
i.  of  the  final  report,  which  occurs  about  a  mile  and  a  half 
north  of  Grand  Meadow,  in  this  county. 

[These  )iotes  are  ronthmefi  in  the  apjjendij,] 


II. 

LIST  OF  THE  APHIDID^  OF  MINNESOTA,  WITH  DE- 
SCRIPTIONS  OF  SOME  NEW  SPECIES. 


By  O.  W.  0E8TLUND. 


But  few  remarks  will  be  necessary  as  introductory  to  the  fol- 
lowing list  of  the  Aphididffi  of  Minnesota.  The  extent  of  terri- 
tory covered  is  Hennepin  and  Ramsey  counties;  and  the  time  of 
observation  extends  over  the  greater  part  of  the  collecting  season 
of  the  present  year,  with  some  special  time  given  to  it  during 
September  and  October. 

From  the  inability  to  preserve  specimens  of  this  family  satis- 
factory for  study,  as  can  be  done  with  most  of  the  other  families 
of  insects,  I  have  made  it  a  practice  to  take  as  full  notes  as 
possible  of  the  species  from  living  specimens  as  soon  as  found. 
It  is  from  these  notes  that  the  iol lowing  list  has  been  drawn  up. 
Probably  a  more  prudent  plan  would  have  been  to  continue  these 
notes  yet  for  one  or  more  seasons,  in  order  to  verify  many  of  the 
observations  and  to  be  able  to  present  a  more  complete  list  of 
the  locality.  But  if  allowance  be  made  for  any  short-coming 
that  will  be  found  on  account  of  a  too  limited  time  of  observa- 
tion, I  think  it  will  yet  be  found  to  contain  matter  that  will 
justify  its  immediate  presentation. 

The  study  of  this  family  especially  presents  many  difficulties 
that  can  not  be  overcome  except  by  patient  and  long  extended 
observations  over  the  state,  with  the  co-operation  of  many 
observers.  It  is  in  the  hope  also  that  the  following  list  may 
induce  some  of  our  naturalists  and  others  favorably  situated  to 
aid  this  department  by  their  notes  and  observations,  as  has  so 
successfully  been  done  in  the  department  of  botany,  that  as  soon 
as  possible  a  complete  presentation  can  be  made,  not  only  of  this 
family  but  also  of  others,  so  far  as  our  own  state  is  concerned. 
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The  economical  value  of  this  study  I  need  not  here  mention. 
Every  gardener,  horticulturist  and  farmer  who  has  in  the  least 
observed  the  work  of  these  insects,  will  know  to  what  extent 
their  injury  may  accrue  in  spite  of  their  small  size  and  feeble 
appearance.  But  to  be  able  to  rightly  interpret  the  economical 
relation  of  any  family  or  order  of  insects,  it  will  first  be  necessary 
to  have  a  full  and  systematic  knowledge  of  that  family,  not  only 
in  regard  to  the  species,  but  especially  of  the  life  histories  and 
habits,  on  which  to  base  our  conclusions.  Prematurely  drawn 
conclusions  and  advices  are  too  often  worthless. 

Not  a  few  of  our  American  entomologists  have  given  con- 
siderable attention  to  this  family,  but  still  we  are  only  on  the 
threshold,  as  the  number  of  species  for  this  country,  without  any 
doubt,  will  be  more  than  doubled.  Among  the  more  important 
works  of  these  writers  may  be  mentioned: 

FUehj  Atci,  Valaable  matter  will  be  Toand  in  many  of  his  entomological  papers. 

Waltht  B.  D.t  On  the  f^enera  of  Aphidtdee  foand  in  the  United  States.    (In  the  procaedingf 

of  the  Entomological  Society  of  Philadelphia,  Dec.  1882  ) 

Thomant  Cynut  Eighth  report  of  the  state  entomologist  on  the  noxious  and  beneficial  in- 
sects of  the  state  of  Illinois,  1S79.  (The  most  comp'eta  work  of  all  the 
American  species  that  we  have.) 

Rilev  O.  V ,  and  Monell,  J.,  Notes  on  the  Aphididse  of  the  United  States,  with  description* 

of  species  occuring  west  of  the  Misflissippi.  (In  the  balletin  of  the 
United  States  Geological  and  Ge<^raphlcal  Sarvey  of  the  Territories. 
Vol.V.,  No.  1,1879.) 

The  systematic  classification  both  of  the  species  and  genera 
found  in  America  is  still  very  unsatisfactory.  I  can  oflPer  very 
few  or  no  suggestions  in  this  line,  from  my  knowledge  of  the 
family  being  too  limited,  and  from  the  want  of  some  of  the  more 
important  foreign  works  treating  of  this  family.  The  lack  of 
literature  is  probably  the  greatest  want  that  the  frontier  natural- 
ist has  to  encounter.  The  large  libraries  of  this  country  are  all 
far  off  in  the  East,  and  our  own  are  still  in  their  infancy;  it 
therefore  often  takes  months  if  not  years  to  procure  the  desired 
work.  Some  of  the  species  on  a  closer  study  and  comparison  will 
therefore  probably  be  found  synonymous  with  European  species, 
but  I  think  it  will  not  be  in  many  cases,  as  most  of  them  are 
found  on  plants  indigenous  to  this  country,  and  can  be  con- 
sidered as  native  species. 

In  two  cases  have  I  found  it  expedient  to  erect  a  new  genus;  if 
valid  or  not  future  work  will  have  to  show. 
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In  regard  to  the  life  history  of  the  family  there  are  two  facts 
that  I  would  here,  as  briefly  as  possible,  call  attention  to.  Ever 
since  the  time  of  Reaumer,  entomologists  and  naturalists,  in 
speaking  of  the  life  history  of  the  plant-lice,  have  invariably  had 
the  statement  to  the  effect  that  the  last  brood  in  the  fall  is  com- 
posed of  winged  males  and  females,  and  that  after  the  sexaal 
union  of  these  the  eggs  are  laid  by  the  winged  females.  Even 
entomologists  of  our  own  time  have  fallen  into  the  same  error, 
although  facts  to  the  contrary  are  well  known;  errors  that  too 
many  writers  fall  into  from  quoting  authors  and  not  nature. 
The  relation  of  the  different  forms  as  now  known  to  entomolo- 
gistSy  and  which  is  in  accordance  with  my  own  observations,  I 
find  to  be  as  follows :  The  first  brood,  or  spring  brood,  as  it 
might  well  be  called,  is  altogether  composed  of  the  apterous 
viviparous  females,  whose  sole  object  is  the  multiplication  of 
the  species,  or  rather  the  growth  of  the  colony.  But  as  the  sea- 
son advances  and  the  warm  summer  days  have  come,  a  different 
brood  begins  to  make  its  appearance,  composed  of  the  winged 
viviparous  females,  and  can  be  called  the  summer  brood.  These 
not  only  continue  to  increase  the  colony  in  the  same  way  as  the 
foregoing  form,  but  in  addition  thereto  their  object  is  the  distri- 
bution of  the  species,  and  the  founding  of  new  colonies.  So  far 
males  are  very  rare  or  not  to  be  found  at  all,  and  .they  have  no 
relation  to  the  winged  viviparous  females.  The  last  brood,  or 
fall  brood,  is  composed  of  winged  males  and  apterous-oviparous 
females,  and  after  the  sexual  union  of  these  the  eggs  are  laid  by 
the  females  for  the  next  season.  This  I  find  to  be  the  general 
rule  for  the  family,  at  least  for  all  the  higher  genera,  and  I  think 
will  give  us  a  more  correct  interpretation  of  the  different  forms; 
although  a  more  detailed  account  will  show  many  variations  and 
some  exceptions. 

A  second  fact  is  in  regard  to  apterous  males.  The  occurence 
of  this  form  has  been  noticed  before  by  some  European  entomolo- 
gists, but  the  fact  seems  not  so  far  to  have  been  confirmed  by 
our  American  entomologists.  In  the  genus  Siphonophora  I  have 
observed  them  in  several  different  species,  and  in  one  (Sipho- 
nophora frigidce,  described  in  the  following  pages)  this  was  the 
only  form  that  could  be  found. 
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I.— Genus  SIPHONOPHOBA,  Koch. 

Head  nnrrow  and  anb-qnadrate. 

Antenna)  on  distinct  frontal  tabercles,  approximate  at  baae:  longer  or  at  least  as  long  as  the 

body;  third  joint  long,  always  longer  than  the  fourth;  seventh  setaceone  and  long. 

sometimes  longer  than  the  third. 
I  Byes  with  a  distinct  tubercle;  ocelli  present  and  nsnally  conspicaoas. 

Beak  moderately  long. 

Prothorax  large,  smooth  or  transversely  wrinkled;  with  no  lateral  tubercle. 
Wings  very  long  and  narrow. 
Legs  long  and  slender. 
Honey -tubes  very  long,  usually  extending  beyond  the  tip  of  the  abdomen;  cylindrical,  never 

enlarged  in  middle  or  clavate. 
Style  long,  usually  curved  upwards,  often  compressed,  falchion-shaped- 
Usually  found  in  large  coIonie«<  on  herbaceous,  or  on  the  leaves  of  woody  plants. 
Typical  American  species,  Siphonophora  rwm^  Beanm. 

1.  Siphonophora  rudbeckiaey  Fitch. 

Found  abundantly  throughout  the  season  on  Solidago  seratina, 
Ait.  and  Silphium  perfoliatum,  Linn. 

2.  Siphonophora  ambrosise,  Thomas. 

Very  abundant  during  August  and  September  on  Ambrosia 
trifida,  Linn. 

3.    Siphonophora  frigidse,  n.  sp. 

Habit.  Pound  on  Artemisia  frigida,  Willd.  A  well  character- 
ized species  on  account  of  its  shining  dark -green  color  contrasting 
well  with  the  white  silky  color  of  the  plant  it  inhabits.  In  sizp 
smaller  than  Siphonophora  rudbeckice.  Winged  specimens  of 
viviparous  females  were  seen  during  the  summer,  but  no  de- 
scription was  taken  of  them  at  the  time.  I  can  only  say  they 
were  quite  similar  to  the  apterous  form  both  in  color  and  general 
appearance;  the  venation  of  the  wings  being  as  usual  iu  this 
genus. 

Apterous  form.  Of  a  very  uniform  shining  dark-green  color, 
somewhat  of  a  metallic  luster.  Head  narrow,  subqoadrate, 
usually  slightly  darker  than  the  rest  of  the  body.  Eyes  black, 
with  a  small  and  blunt  ocular  tubercle.  Antenn83  on  prominent 
frontal  tubercles,  about  as  long  as  the  body;  III  longest,  lY  a 
little  shorter,  V  a  little  shorter  than  IV,  VI  about  one-third  of 
V,  VII  as  long  as  III  or  sometimes  longer;  color  black,  except 
the  base  of  III  slightly  paler.     Beak  moderately  long,  reaching 
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second  coxae;  third  joint  rather  long  and  strongly  pointed;  color 
black.  Legs  all  black  with  the  basal  half  of  the  femora  slightly 
paler.  Abdomen  rather  long,  widest  in  the  middle,  cylindrical 
(or  in  oviparous  females  with  the  sides  slightly  emarginate,) 
with  a  row  of  small  impressed  dots  of  black  along  the  margin 
above  the  insertion  of  the  honey -tubes;  dorsum  is  often  slightly 
tubercnlated,  especially  in  young  specimens,  the  tubercles  giv- 
ing rise  to  short  and  slender  hairs.  Honey-tubes  black,  cylin- 
drical, reaching  to  the  tip  of  the  abdomen,  as  long  again  as  the 
tarsi,  not  smooth,  but  appearing  as  if  covered  by  short  appressed 
scales  when  seen  under  the  microscope.  Style  black,  greenish  at 
base,  slightly  narrowed  in  the  middle,  rounded  at  tip,  about  two- 
thirds  as  long  as  the  honey-tubes.  The  anal  plate  of  oviparous 
females  is  very  long  aud  conspicuous;  black,  hairy.  Length  of 
body,  .08;  the  oviparous  females  are  somewhat  larger. 

Apterous  males.  The  occurence  of  this  form,  as  noticed  by  a 
few  European  entomologists,  is  still  accepted  with  doubt.  Why 
so  few  have  observed  this  form  is  probably  from  the  fact  that 
they  have  been  mistaken  for  larva  or  undeveloped  specimens, 
and  therefore  no  special  attention  been  given  to  them.  That 
the  males  as  a  rule  are  winged  I  think  there  is  no  doubt  of,  and 
the  occurence  of  wingless  must  be  considered  as  an  exception. 
Wingless  males  have  been  observed  in  both  of  the  above  men- 
tioned species,  and  in  one  or  two  others  belonging  to  this  genus. 
In  the  species  under  consideration  this  form  seems  to  be  the 
rule  and  not  the  exception.  During  the  summer  when  winged 
specimens  were  observed,  only  oviparous  females  were  found, 
no  males  being  seen  at  the  time.  I  did  not  look  specially  for 
them  as  I  felt  confident  they  would  be  found  further  on  in  the 
season,  but  after  a  most  diligent  search  for  them  during  Sep- 
tember and  October,  when  the  eggs  were  deposited,  not  a  single 
winged  specimen  could  be  found.  A  great  number  of  the  wing- 
less males,  described  below,  were  taken  repeatedly  during  this 
time,  and  taken  often  in  congress  with  the  wingless  oviparous 
females,  so  there  can  be  no  doubt  of  their  being  fully  developed 
individuals. 

Description,  General  color  dark  reddish-brown,  in  this  respect 
differing  much  from  the  uniform  greenish  color  of  the  other 
forms.    Head  of  the  same  color  with  the  body.    Antennae  as 
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long  as  the  body  or  usually  a  little  longer,  black,  except  the  base 
of  III  which  is  slightly  pale;  III  longest,  IV  and  V  subeqaal, 
VI  one-third  of  V,  VII  as  long  as  III,  or  sometimes  longer. 
Eyes  with  the  ocular  tubercle  short  and  blunt,  no  ocelli.  Beak 
reaching  second  coxas,  third  joint  rather  long  and  pointed.  Legs 
black,  except  the  base  of  the  femora,  and  also  the  tibias  some- 
times slightly  paler.  Abdomen  longer  than  broad,  being  rather 
longer  and  narrower  than  usual  in  males;  flat  above,  sides  mar- 
gined, and  with  a  row  of  black  impressed  dots  above  the  inser- 
tion of  the  honey-tubes.  Honey -tubes  cylindrical,  black,  hardly 
twice  the  length  of  the  tarsi,  and  not  more  than  reaching  to  the 
tip  of  the  abdomen.  Style  about  two-thirds  the  length  of  the 
honey-tubes,  black,  narrowed  at  base  and  rounded  at  tip.  The 
anal  plates  are  black;  the  upper  rounded  at  end;  the  lower  di- 
vided into  two  diverging  lobes  or  projections  which  are  cylin- 
drical, black,  and  very  hairy  on  the  uuder  surface.  Length  of 
body,  .08. 

The  eggs  of  this  species  are  laid  by  the  oviparous  females 
during  October  in  very  great  numbers  between  the  leaves  on 
top  of  the  branches.  Being  tucked  in  between  the  hairy  leaves 
they  soon  become  firmly  fastened  to  theip  by  the  hardening  of 
the  viscid  substance  that  covers  them  when  first  laid,  and  as  the 
leaves  are  persistent  over  winter  they  are  well  protected  and  in 
the  very  midst  of  food  when  the  larvae  hatch  the  following  spring. 
When  first  laid  they  are  greenish,  but  soon  become  shining 
black  by  the  hardening  of  the  outer  shell  on  exposure.  In  form 
oblong,  cylindrical,  as  long  again  as  broad,  rounded  at  both 
ends,  very  smooth  and  shining;  length  about  .03. 

4.    Siphonophora  chrysantlieuii,  n.  sp. 

Habit.  Found  on  the  flower-stalks  and  heads  of  Bidens 
chrysanthemoides,  Michx.  What  relation  this  species  has  to  the 
European  Aphis  chrysanthenii  I  can  not  at  present  say.  It  is 
probable  that  they  may  be  the  same. 

Winged  form.  Head  black  or  blackish.  Eyes  dark  reddish - 
brown,  with  a  prominent  ocular  tubercle;  ocelli  present,  bordered 
by  a  ring  of  black.  Antennae  on  moderately  prominent  tubercles, 
about  as  long  as  the  body  or  a  little  longer;   I  twice  as  large  as 
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II,  III  longest  and  cicatrized,  lY  a  little  shorter  and  nearly 
smooth,  V  a  little  shorter  than  IV,  VI  about  one-half  of  V, 
YTI  nearly  or  quite  as  long  as  III;  color  black  with  the  base  of 
III  slightly  paler.  Beak  reaching  second  coxae  and  as  usual. 
Thorax  with  all  the  lobes  black.  Wings  hyaline,  veins  slender, 
brownish;  third  discoidal  obsolete  at  base;  stigmal  vein  not 
much  curved,  straight  the  greater  part  of  its  length;  stigma  long 
and  narrow,  pointed  at  both  ends,  forming  a  distinct  angle  at 
the  origin  of  the  stigmal  vein,  yellowish-brown  in  color.  Legs 
pale  except  the  apical  half  of  the  femora,  and  the  tip  of  the 
tibisB  with  the  tarsi  black.  Abdomen  greenish -black;  honey-tubes 
reaching  to  the  tip  of  the  abdomen,  cylindrical,  slightly  thicker 
at  base  and  tip,  black  in  color.  Style  about  one-half  as  long  as 
the  honey-tubes,  pale,  slightly  curved  upwards,  thickest  in  the 
middle.     Length  of  body  .10;  to  tip  of  wings  .16. 

Apterous  form.  General  color  greenish-black,  varying  to  a 
pale  greenish-brown.  Eyes  with  ocular  tubercle.  Antennae 
shorter  than  in  the  winged  form,  about  one-half  as  long  ^s  the 
body,  or  not  more  than  reaching  to  the  base  of  the  honey-tubes; 

III,  IV  and  V  subequal,  VI  shortest,  VII  longest;  blackish 
except  at  base.  Honey-tubes  as  in  winged  form,  but  somewhat 
shorter,  black.  Style  about  two-thirds  the  length  of  the  honey- 
tubes,  pale.  Legs  pale,  with  the  tips  of  the  femora  and  tibiae  with 
the  tarsi  black.  Length  of  body  .08  to  .09;  very  young  larvae  vary 
considerable  in  color. 

5.    Sipbonopliora  granaria,  Kirby. 

Found  on  the  heads  of  cultivated  wheat  and  oats,  but  not  very 
often  or  in  any  great  numbers.  Also  found  more  sparingly  on 
Phalaris  canarienais,  L.,  or  canary -grass,  and  on  Poa  annua^  L. 

6.    Siphonophora  ludovicianse,  n.  ap. 

Habit.  Found  on  Artemisia  Ivdoviciana,  Nutt.  Size  large, 
body  covered  more  or  less  by  a  white  powder  so  as  to  be  almost 
of  the  same  grayish-white  color  as  the  plant,  in  this  respect  dif- 
ferinsr  much  from  Siphonophora  frigidae  as  noticed  above. 

Winged  form.  Head  straight  or  nearly  straight  in  front;  color 
pale  yellowish-green.    Eyes  rather  bright  red;  with  the  ocular 
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tubercle;  ocelli  present  but  not  very  conspicuous,  and  not  bor- 
dered by  a  ring  of  black.  Antenna)  longer  than  the  body;  I 
twice  as  large  as  IT,  III  very  long,  slightly  cicatrized  on  the 
basal  half,  lY  but  a  little  shorter,  Y  a  little  shorter  than  lY, 
YI  one-half  of  Y,  YII  usually  very  long;  color  black  except 
the  two  first  and  the  base  of  III;  smooth,  with  very  few  scat- 
tered  hairs.  Beak  long,  slender,  sharply  pointed,  black  at  tip; 
lobes  of  the  thorax  concolorous  with  the  head.  Wings  as  usual  in 
this  genus,  third  discoidal  obsolete  at  base.  Legs  black  or  black- 
ish, except  the  base  of  femora  slightly  paler.  Abdomen  green, 
but  more  or  less  covered  by  a  white  powder  as  in  wingless  form. 
Honey -tubes  reaching  to  tip  of  abdomen,  slightly  thicker  at  base 
and  truncated  at  tip;  color  black.  Style  long,  widest  in  the  mid- 
dle, curved  upwards,  yellowish.  Length  of  body  .10;  to  tip  of 
wings  .17. 

Apterous  form.  Size  large,  color  pale  green,  but  whole  body 
rather  thickly  covered  by  a  mealy  substance.  Eyes  bright  red- 
dish-brown, with  ocular  tubercle.  Antennae  as  long  as  the  body 
or  longer,  black;  III  longest,  lY  and  Y  subequal,  each  but  a 
little  shorter  than  III,  YI  one-half  of  Y,  YII  about  as  long  as 
III.  Beak  reaching  beyond  second  coxae,  basal  half  pale,  rest 
black.  Abdomen  long,  slightly  margined,  and  with  a  row  of 
impressed  pits  along  the  margin.  Legs  blackish  except  the  base  of 
femora.  Honey-tubes  and  style  as  in  the  winged  form.  Length 
of  body  .12. 

7.    Siphonophora  rosse,  Reaum. 

A  single  colony  of  this  species  was  taken  September  1st,  on 
the  cultivated  rose. 

8.    Siphonophora  erigeronensis,  TbomaH. 

Yery  abundant  throughout  the  season  on  Erigeron  canudense, 
L.,  or  Canada  flea-bane. 

9.    Siphonophora  polygoni,  >Valk. 

What  is  probably  this  species  was  seen  during  the  summer  on 
the  common  knotweed.     (Polygonum  persicaria^  L.) 
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lO.    Siphonophora  verbense^  Thomas. 

FoQud  rather  sparingly  on  the  underside  of  the  leaves  of  our 
wild  verbenas. 

11.    Siphonophora  pisi,  Kalt. 

This  species  is  undoubtedly  one  of  the  most  common,  being 
found  on  a  great  number  of  different  plants,  mostly  of  the 
garden,  and  on  introduced  weeds.      What  I  consider  to  be  the 

same  was  also  taken  on  Vrtica  gracilis,  Ait. 

• 

12.    Siphonophora  achyrantes,  Monell. 

Found  on  the  leaves  of  Atnarantus  albus,  L. 

13.    Siphonophora  corydalis,  n.  sp. 

Habit,  Found  on  Carydalis  aurea,  Willd.  This  I  believe  is 
the  first  species  found  on  this  order  of  plants. 

Winged  farm.  Qeneral  color  pale  yellowish-green,  head  and 
thorax  of  a  deeper  yellowish  color  than  the  rest  of  the  body. 
Eyes  bright  reddish-brown,  with  ocular  tubercle;  ocelli  present 
and  bordered  by  a  ring  of  black.  Antennae  on  conspicuous 
frontal  tubercles,  longer  than  the  body,  black  or  blackish,  ex- 
cept at  base  where  they  are  pale,  rather  smooth,  the  third  joint 
slightly  cicatrized  at  base;  I  very  much  larger  than  II,  III 
long,  IV  but  a  little  shorter,  V  a  little  shorter  than  IV,  VI 
about  one-fourth  of  V,  VII  longest,  very  long  and  setaceous. 
Beak  moderately  long  and  stout,  reaching  second  coxae,  black  at 
tip.  Prothorax  rather  large,  transversely  wrinkled;  mesothorax 
of  uniform  color  throughout,  usually  of  a  deep  yellow,  as  the 
head;  the  lobes  smooth  and  shining.  Wings  hyaline,  stigma 
long  and  narrow;  stigmal  vein  strongly  curved,  the  third  dis- 
coidfil  obsolete  at  base. '  Legs  long  and  slender,  pale  except  at  the 
joints  and  the  whole  of  tarsi  which  are  black.  Abdomen  rather 
long,  gradually  narrowed  behind,  greenish.  Honey-tubes  very 
long  and  narrow,  cylindrical,  reaching  beyond  the  tip  of  the 
abdomen  and  almost  to  the  tip  of  the  very  long  style,  pale  at 
base,  rest  all  black.  Style  very  long,  about  two-thirds  the  length 
of  the  honey-tubes,  greenish,  thickest  in  the  middle,  slightly 
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curved,  gradually  tapering  to  a  point.  Length  of  body,  (style 
not  included,)  .10;  to  the  tip  of  wings  .18  to  .20.  Honey-tubes 
about  .03. 

Apterous  fonn.  Body  rather  long  and  narrow.  Color  of  a 
uniform  pale  green.  Eyes  rather  bright  red,  with  tubercle. 
Antennae  as  long  or  longer  than  the  body;  very  similar  to  the 
winged  form,  but  usually  quite  pale,  except  at  the  joints  and  the 
whole  of  sixth  black.  Legs,  honev-tubes  and  style  aa  in  the 
winged  form.     Length  of  body  .10. 

14.    Siphonophora  adianti»  n.  sp.         * 

Habit.  Found  on  the  underside  of  the  fronds  of  Adiantum 
pedatum,  L.  The  ferns,  I  believe,  have  generally  been  consid- 
ered as  entirely  exempt  from  the  attack  of  plant-lice,  but  this 
species,  together  with  a  second,  described  further  on,  will  show 
that  even  this  order  has  its  peculiar  species.  Only  apterous 
individuals  have  so  far  been  taken.  They  seem  to  be  rather 
widely  spread,  but  never  occuring  in  any  great  numbers;  usually 
in  small  grouns  of  five  or  six. 

Apterous  form.  General  color  bright  lemon-yellow,  sometimes 
gieenish;  in  size  rather  smaller  than  usual  in  this  genus.  An- 
tennae longer  than  the  body,  black  or  blackish,  except  the  fron- 
tal tubercles  and  the  first  two  joints,  which  are  of  the  same  color 
with  the  body;  III  long,  IV  and  V  subequal,  VI  about  two- 
thirds  of  V,  VII  as  long  as  III,  or  a  little  longer.  Eyes  reddish- 
brown,  with  tubercle.  Beak  very  short  and  stout,  not  reaching 
to  the  second  coxae,  rather  bluntly  pointed,  hairy  and  black  at 
tip.  Abdomen  rather  wide  and  rounded  behind.  'Legs  pale,  ex- 
cept the  tips  of  the  tibiae  and  the  tarsi,  which  are  black.  Honey- 
tubes  long  and  slender,  reaching  beyond  the  tip  of  the  abdomen 
and  about  twice  the  length  of  the  tarsi,  pale,  except  tip  some- 
times dusky.  Style  about  one-half  the  length  of  the  honey- 
tubes,  rather  thick  and  conical.     Length  of  body  .06  to  07. 

Eggs  of  this  species,  taken  during  October,  were  deposited  on 
the  under  side  of  the  fronds.  In  form  cylindrical,  rounded  at 
both  ends,  a  little  longer  than  brond,  very  smooth  and  shining. 
When  seen  they  were  pale  in  color,  but  undoubtedly  became 
black  on  exposure  as  usual  in  this  genus. 
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II.~Genus  MACROSIPHUM,  g.  nov. 

Head  more  trnnsverae  and  larger  than  in  Siphonophom. 

Antannie  on  moderately  large  und  not  approximate  frontal  taberclee;  longer  than  the  body, 

(at  least  in  the  winged  form) ;  the  third  and  seventh  joint  longest 
Eyes  large  and  roand,  with  a  distinct  tubercle;  ocelli  present  and  very  conspicuous. 
Beak  moderately  long. 
Prothor.'ix  large,  with  a  lateral  tubercle. 
Wings  long  and  narrow;  sometimes  clouded  at  tip. 
Legs  long  and  slender. 
Honey-tabes  very  long,  extending  far  beyond  the  tip  of  the  abdomen;  usually  much  dilated 

in  the  middle  and  slightly  curved. 
Style  long  and  conspicuous. 

The  species  on  which  this  genus  has  been  founded  is  very 
similar  to  Kaltenbach's  Siphonophora  rubi,  although  apparently 
specifically  distinct,  and  would  therefore  probably  with  it  be 
included  in  that  genus.  But  the  dilated  honey  tubes,  robust 
style,  prothoracic  tubercle  and  clouded  wings  (at  least  in  the 
female)  I  think  will  justify  a  separation.  What  importance  can 
be  put  on  some  of  these  characters  I  can  not  here  discuss,  but  I 
have  reason  to  believe  that  these  together  with  other  facts  show 
a  higher  differentiation  than  even  Siphonophora,  and  in  a  strictly 
systematic  arrangement  would  come  before  that  genus. 

1.    Macrosiphum  rubicola,  n.  sp. 

Habit.  Found  clustered  around  the  tender  twigs  and  under- 
side of  the  leaves  of  Bubus  strigosus,  Mx.  A  very  large  and  most 
elegant  species. 

Winged  form.  General  color  whitish  or  yellowish -white.  Head 
transverse,  straight  in  front,  more  or  less  dusky  above.  Antennae 
as  long  as  the  body  or  often  considerably  longer,  on  moderately 
conspicuous  frontal  tubercles,  not  approximate  at  base;  the 
frontal  tubercles  as  well  as  the  base  of  third  joint  whitish  (some- 
times the  fourth  and  fifth  joints  are  also  pale  at  base),  rest  all 
black;  I  and  II  as  usual  in  this  section,  III  the  longest,  lY  a 
little  shorter,  V  a  little  shorter  than  IV,  VI  the  shortest  and 
about  one-third  or  one-fourth  of  V,  VII  long  and  setaceous, 
often  as  long  as  III;  III  more  or  less  tuberculate.  Eyes  large^ 
reddish -brown,  with  a  distinct  tubercle;  ocelli  present  and  very 
conspicuous;  bordered  by  a  ring  of  black.  Beak  moderately 
long,  reaching  second  coxae,  or  slightly  beyond,  stout  and  rather 
hairy,  whitish  at  base  and  dusky  at  tip.  Prothorax  very  large, 
sides  slightly  emarginate,  and  with  a  distinct  lateral  tubercle. 
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rather  robust.  Lobes  of  mesothorax  shining  black  above,  the 
ventral  of  a  dull  black.  Wings  long  and  narrow;  stigma  very 
long  and  broad,  pointed  in  front  and  behind,  forming  a  distinct 
but  very  obtuse  angle  at  the  origin  of  the  stigmal  vein;  dusky  or 
almost  black;  tip  of  wings  smoky,  this  clouded  patch  is  between 
the  third  discoidal  and  the  stigmal  vein,  extending  partly  into 
the  stigmal  cell;  stigmal  vein  strongly  curved  at  base,  rest  nearly 
straight.  Legs  long  and  slender,  femora  whitish  with  their  tips 
black;  tibiaB  dusky  with  their  tips,  together  with  the  tarsi,  black. 
Abdomen  longer  than  broad,  sides  parallel  and  but  a  little  wider 
at  the  middle  than  the  thorax;  flat,  with  impressed  pits  along 
the  slightly  margined  sides;  color  whitish  with  some  green 
markings  above,  the  ventral  greenish -white.  Honey-tubes  very 
long,  extending  more  than  half  their  own  length  beyond  the  tip 
of  the  abdomen;  slightly  attenuated  near  the  base,  then  gradually 
enlarging,  becoming  thickest  above  the  middle,  where  they  are  at 
least  twice  as  thick  as  at  base,  again  more  rapidly  contracting 
near  the  tip,  ending  as  usually  in  a  flat  rim.  Being  more 
strongly  enlarged  on  one  side  they  become  slightly  bent;  color 
dusky  especially  at  the  base  and  tip,  but  transparent,  the  liquid 
globules  being  visible.  Style  cylindrical,  or  but  slightly  nar- 
rowed near  the  base,  bent  upwards,  with  but  few  hairs  and  of 
the  same  color  with  the  body.  In  length  about  one-fourth  the 
honey-tubes  or  about  twice  the  length  of  the  tarsi. 

Length  of  body  (style  or  honey-tubes  not  included)  .10 — .12; 
to  the  tip  of  the  wings  .18 — .20. 

Winged  male.  Found  as  late  as  November  the  1st,  together 
with  the  oviparous  wingless  females.  Head  transverse,  consid- 
erably broader  than  long,  black  or  blackish.  Antennae  longer 
than  the  body,  on  rather  prominent  frontal  tubercles;  relative 
length  of  the  joints  the  same  as  in  females;  all  black.  Eyes 
large  and  prominent,  with  tubercle;  ocelli  present,  bordered  by 
a  ring  of  deeper  black  than  that  of  the  head.  Beak  reaching 
second  coxse,  blackish.  Prothorax  well  developed,  as  long  as  the 
head,  lateral  tubercle  more  or  less  obvious.  Mesothorax  shining 
black.  Wings  as  in  female,  but  the  stigma  is  not  so  black,  and 
the  smoky  patch  at  the  tip  of  wiiigs  wanting.  Legs  all  black, 
except  the  base  of  femora  and  tibiae  slightly  paler.  Abdomen 
blackish-green,  short,  with  more  or  less  black  markings  on  the 
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dorsum.  Honey-tubes  very  long,  reaching  beyond  the  tip  of  the 
style,  sub-cylindrical,  enlarged  only  at  the  very  tip  where  they  are 
trumpet-shape;  black.  Style  as  in  females.  Anal  plates  con- 
spicuous, black,  and  very  hairy,  especially  the  lobes  of  the  lower 
plate.  Length  of  body  .08;  antennae  .12;  to  the  tip  of  wings  .20. 
Apterous  form.  General  color  during  summer  very  pale,  whitish, 
becoming  pale  lemon-yellow  late  in  the  season.  Head  straight 
in  front.  Antennae  seem  to  vary  much  in  length  from  much 
longer  than  the  body  to  shorter,  (especially  all  those  examined 
late  in  the  season  had  them  shorter  than  the  body,)  the  relative 
length  of  the  joints  as  in  foregoing  forms;  color  the  same  with 
the  body,  with  the  tips  of  the  upper  joint  and  the  whole  of  the 
sixth  blackish.  Eyes  moderately  large,  dark  reddish-brown  with 
tubercle;  no  ocelli.  Beak  rather  long  and  stout,  reaching  slightly 
beyond  the  second  pair  of  coxae,  first  and  second  joints  subequal. 
Prothorax  with  a  more  or  less  obvious  lateral  tubercle.  Abdomen 
long  and  narrow,  widest  at  the  insertion  of  the  honey-tubes. 
Legs  very  pale,  except  the  tips  of  tibiae  and  the  whole  of  tarsi, 
which  are  black.  Honey-tubes  as  in  the  winged  female,  very 
pale  or  whitish  throughout,  or  with  the  tips  black,  this  being 
the  case  with  all  taken  late  in  the  season.  Style  shorter  than  in 
winged  female,  not  much  longer  than  the  tarsi,  cylindrical,  with 
but  few  hairs,  of  the  same  color  with  the  body. 


III.^Genus  MEGOURA,  Buckton. 

Hetd  broad;  gtraightln  front. 

AnteniiK  much  longer  than  the  body;  frontal  tuberclee  large;  remote  at  baae;  third  Joint 

longest;  second  twice  the  size  of  the  first;   foarth  longer  than  the  fifth;  seventh 

setaceone. 
Eyes  with  tubercle;  ocelli  present. 
Beak  rather  short. 

Wings  and  legs  as  in  Siphonophora.  , 

Honey-tnbes  long,  dilated  in  the  middle,  expanded  at  the  end,  or  tnimpet-monthed. 
Style  markedly  long  and  thick. 
Habit  sporadic. 

1.    Megoura  solaniy  Thomas. 

Found  on  the  common  tomato.  This  peculiar  species  is  by  no 
means  rare  in  the  gardens  around  Minneapolis,  although  never 
found  in  great  numbers  on  any  one  plant. 


• » • 
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IV.-<>enus  MYZUSt  Pass. 

Head  transverse. 

Antennse  on  moderately  large  tubercles;  these  gibboan  on  the  inner  side,  as  is  also  the  first 

antennal  joint;  aboat  as  long  as  the  bodj. 
Byes  with  a  distinct  tabercle;  ocelli  present. 
Prothorax  asually  with  the  pronotam  narrowed  in  the  middle. 
Legs  moderately  long. 
Wings  very  mach  as  in  Aphis. 
Honey-tubeH  reaching  to  the  tip  of  the  abdomen,  cylindrical,  or  slightly  enlarged  toward  the 

apex. 
Style  rather  short. 
Habit.    Mostly  found  on  the  foliage  of  plants  belonging  to  the  rose  family;  some  species 

causing  the  leaves  to  cup  and  become  deformed. 
Typical  American  species,  Myzus  ribi».  L. 

1.  Myzus  cerasiy  Fab. 

This  species  seems  to  be  found  wherever  the  cherry  is  cultivate<1. 
So  far  as  I  am  aware  it  has  not  shown  itself  specially  troublesome 
in  this  state. 

2.  Myzus  ribis,  Linn. 

Found  plentiful  on  the  cultivated  currants,  causing  the  leaves 
to  curl  up,  forming  corresponding  crispy  swellings  above.  When 
they  become  very  numerous  on  a  bush  they  cause  the  leaves  to 
turn  yellow  and  to  drop  off,  as  I  noticed  in  several  instances. 

3.    Myzus  potentlllSBy  n.  sp. 

Habit.  Found  on  the  underside  of  the  leaves  of  PotentiUa 
anserina^  Linn. 

Winged  form  (males).  General  color  yellowish-green.  Head 
rather  broad,  slightly  convex  in  front,  black  or  blackish.  An- 
tennae longer  than  the  body,  black;  the  third  slightly  pale  at  the 
very  base;  tubercles  moderately  prominent,  gibbous;  I  gibbous, 
II  as  usual,  III  very  long  and  tuberculate  on  the  underside,  IV 
and  y  subequal,  each  shorter  than  III,  YI  one-half  or  one-third 
of  V,  VII  as  long  as  III  or  usually  longer.  Eyes  large,  reddish- 
brown,  with  distinct  tubercle;  ocelli  present,  bordered  with  a 
ring  of  black.  Beak  reaching  second  coxae,  pale  at  base,  black 
at  tip,  last  joint  rather  sharply  pointed.  Prothorax  with  the 
pronotum  narrowed  in  the  middle,  blackish;  membrane  greenish. 
Mesothorax  yellowish  with  the  lobes  and  the  scutellum  shining 
black.    Legs  black,  with  the  base  of  the  femora  and  tibiae  paler. 


0 
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The  wings  as  usual.  One  specimen  examined  had  one  of  the 
wings  very  abnormal,  the  first  discoidal  being  completely  obso- 
lete»  the  second  so  except  a  very  short  distance  near  its  origin, 
the  third  discoidal  with  but  one  branch.  Abdomen  greenish  with 
more  or  less  black  on  the  dorsum  in  form  of  transverse  bands. 
Honey-tubes  cylindrical,  reaching  to  the  end  of  the  abdomen,  or  in 
some  beyond,  pale,  in  length  about  three  times  the  tarsi.  Style 
very  short,  pale  except  sometimes  at  the  tip,  hairy.  Upper  anal 
plate  of  the  same  color  as  the  body,  lower  blackish,  at  least  the 
lobes.    Length  of  body  .06,  wings  included  .10. 

Wingless  form.  Oblong  and  rather  convex.  General  color 
pale  green;  covered  with  small  tubercles  that  give  rise  to 
strongly  capitate  or  knobed  hairs.  Some  of  these  knobed  hairs 
are  also  found  on  the  front  of  the  head,  on  the  frontal  tubercles 
and  on  the  first  and  second  joints  of  the  antennae.  Antennse 
commonly  a  little  shorter  than  the  body,  pale,  but  sometimes 
the  apical  joints  are  dusky;  III,  lY  and  Y  subequal,  YI  one-half 
of  Y,  YII  about  as  long  as  III.  Eyes  reddish-brown,  with  the 
tubercle.  Legs  pale,  except  tips  of  tibiae  and  the  tarsi  slightly 
dusky.  Honey-tubes  pale,  cylindrical,  about  three  times  the 
length  of  the  tarsi.  Style  pale,  short,  about  as  long  as  the  tarsi. 
Length  of  body  .06  to  .07. 

The  eggs.  These  are  laid  on  the  underside  of  the  leaves,  and 
as  these  do  not  fall  off  but  remain  attached  to  the  plant  over 
winter  they  afford  a  very  good  protection,  and  the  young  larva  on 
hatching  in  the  spring  has  but  a  short  walk  to  make  to  find  the 
new  growth.  They  are  pale  green  when  first  laid  but  soon  be- 
come shining  black;  cylindrical,  very  smooth,  rounded  at  both 
ends. 

4.    Myziis  malvsBy  n.  sp. 

Habit.  Found  on  the  underside  of  the  leaves  of  Malva 
rotundifdia  Linn.  This  cau  not  be  Siphonophara  malvce  of 
European  authors,  and  I  know  of  no  Myzus  ever  found  on  this 
common  plant. 

Winged  farm.  Head  and  thorax  shining  black ;  abdomen  green . 
Head  transverse,  pointed  in  the  front  as  in  aphis.  Antennae 
about  as  long  as  the  body,  black,  except  base  of  third  joint;   on 
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distinct  frontal  tabercles,  and  these  very   much  prolong^ed  or 
gibboas  on  the  inner  side;   I  gibbous,  II  as  usual,  III  lon^st, 
IV  a  little  shorter,  V  a  little  shorter  than  IV,  VI  aboufc  one- 
half  of  V,  VII  setaceous,  about  as  long  as  IV.     Beak  reaching 
second  coxae.     Eyes  dark  reddish-brown,  with  prominent  tuber- 
cle; ocelli  present.     Prothorax  with  the  pronotum  narrowed  in 
the  middle,  black;   membrane  pale.     Lobes  of  mesothorax  shin- 
ing black.     Legs  with  the  apical  half  of  femora  black,  tips  of 
tibiae  and  the  tarsi  black,  rest  paler.     Wings  as  usual  in  this 
genus.    Abdomen  not  much  longer  than  wide,  sides  rounded; 
color  pale  green  with  a  large  subquadrate  patch  of  darker  green 
on  the  dorsal  side,  and  with  a  row  of  black  spots  along  the 
margins  above  the   insertion  of  the  honey-tubes  as  in  Aphis 
mail.     Honey-tubes  reaching  to  the  tip  of  the  abdomen   or 
slightly  beyond,  cylindrical,  or  generally  a  little  thicker  towards 
the  apex,  more  or  less  dusky,  the  liquid  drops  visible  through  it. 
Style  about  half  as  long  as  the  honey-tubes  or  about  as  long 
as  the  tarsi,  cylindrical  or  very  slightly  narrowed  near  the  base 
and    bent    upwards,    hairy.      Length   of  body   .06;    to  tip  of 
wings  .14. 

Apterous  form.  General  color  pale -green.  Antennae  about 
half  as  long  as  the  body,  not  reaching  to  the  base  of  the  honey- 
tubes;  pale  at  base,  rest  blackish.  Eyes  reddish-brown,  with 
tubercle.  Abdomen  pale  green,  (with  a  middle  and  sometimes 
marginal  longitudinal  band  of  darker  green);  not  tuberculate 
nor  with  capitate  hairs.  Honey-tubes  and  style  as  in  winged 
form  but  usually  quite  pale.  The  frontal  tubercles  and  first  joint 
of  the  antennae  very  gibbous. 


v.— Genus  DREPAN08IPHUM,  Koch. 

Antenns  on  frontal  tnberclefs  nsaallj  longer  than  the  body;  third  and  last  Joints  lonKest; 

fourth  and  fifth  equal. 
Byes  large  and  with  a  distinct  tubercle;  ocelli  present. 
Beak  short. 

Prothorax  with  no  lateral  tubercle. 

Wings  long  and  narrow;  marginal  cell  elongated  towards  the  apex  of  the  wing. 
Legs  moderately  long. 

Honey -tubes  moderately  long,  enlarged  beneath  towards  the  base. 
Style  inconspicuous  or  none. 
Habit  sporadic. 
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1.    Drepanosiphum  acerifolii,  Tliomas. 

This  pecaliar  species  is  by  no  means  rare  on  the  soft  maple 
(Acer  dasycarpumj  Ehrh.)  in  and  aroand  the  city  of  Minneapolis. 

VI-— RHOPALOSIPHUM,  Koch. 

This  genus  is  mostly  characterized  by  American  entomologists 
«imply  as  similar  to  Aphis  or  Siphcniophora,  but  with  the  honey- 
tubes  distinctly  clavate.  As  far  as  our  American  species  are  con- 
cerned, this  is  probably  one  of  the  most  difficult  genera  to  define 
in  the  family.  If  we  on  one  hand  take  Bhopalosiphum  rhais  as  a 
type,  we  have  a  species  that  is  similar  to  Aphis,  and  could  well 
be  put  in  that  genus  with  the  exception  of  the  clavate  honey- 
tabes;  if  on  the  other  hand  we  take  Bhopalosiphum  nabali  (de- 
scribed  below)  as  a  type,  we  have  a  species  that  could  well  be  put 
in  Siphonophora  but  for  the  distinctly  clavate  character  of  the 
honey -tubes.  If  Bhopalosiphum  ribis,  Kochy  prove  to  be  a  distinct 
«pecies  as  found  on  our  native  currant  (Ribes  nigrum,  L.), 
from  Myzus  ribis,  L.,  as  found  on  the  cultivated  currant,  we 
have  still  another  species  that  shows  a  close  relation  to  Myzus. 
Wherefore  we  have  to  rely  almost  exclusively  on  but  one  single 
character.  Now  if  this  clavate  character  of  the  honey-tubes 
prove  to  be  constant,  so  that  we  can  rely  on  it  in  all  cases,  the 
genus  could  well  be  accepted  to  include  all  the  species  that  I  have 
included  in  the  following;  but  if  this  character  should  be  found  to 
vary,  as  I  have  reason  to  believe;  most  of  the  following  species 
will  have  to  be  located  in  other  genera. 

1.    Rhopalosiphum  rhois,  Monell. 

Found  rather  common  on  the  underside  of  the  leaves  of  Bhus 
glabra,  Linn. 

2.    Khopalosipliuiul  ribiM,  Koch. 

• 

Found  on  the  underside  of  the  leaves  of  wild  currant  (Bibes 
nigrum,  Linn,),  and  as  far  as  I  observed  not  causing  the  leaves  to 
cop  as  in  the  case  with  Myzus  ribis^  Linn.,  found  on  the  culti- 
vated Currant.     It  is  probably  but  a  variety  of  this  last  named 
3 


34  FOUETBEKTH  AKNUAL  REPORT. 

species,  though  the  honey-tubes  are  distinctly  clavate  and  woald 
locate  it  here. 

3.    Rliopalosipliuin  souchi  n.  sp. 

Found  on  SonChus  asper,  Vill. 

Winged  form.  Head  transverse,  straight  in  front,  or  but 
slightly  convex,  more  or  less  black  above.  Antennse  about  as 
long  as  the  body,  black  except  the  base  of  the  third  joint 
slightly  paler,  on  rather  small  frontal  tubercles,  and  these  some- 
what gibbous  or  enlarged  on  the  inner  side;  I  much  larger  than 
II,  III  long,  IV  a  little  shorter,  V  a  little  shorter  than  IV, 
VI  about  one-third  of  V,  VII  as  long  as  III  or  often  very  short;  II  [ 
and  IV  are  strongly  tuberculated  and  cicatrized,  especially  on  the 
under  side.  Eyes  large,  reddish-brown,  with  a  distinct  tubercle ; 
ocelli  present  and  conspicuous  as  a  glassy  point  bordered  by 
black.  Beak  as  usual,  reaching  second  coxae,  pale  except  at  tip. 
Prothorax  with  the  pronotum  narrowed  in  the  middle,  black; 
membrane  greenish.  Lobes  of  mesothorax  all  shining  black. 
Wings  hyaline;  costal  veins  yellowish,  the  rest  brownish;  thinl 
discoidal  obsolete  at  base.  Legs  pale  except  at  the  joints,  where 
they  are  dusky  or  black;  tarsi  black.  Abdomen  pale  green,  with  a 
marginal  row  of  black  spots,  and  in  the  middle  a  large  subquadrate 
patch  of  black,  as  wide  as  the  distance  between  the  honey-tubes; 
ventral  uniformly  greenish.  Honey-tubes  reaching  to  the  tip  of 
the  style,  narrow  at  base,  then  expanding,  becoming  widest  a  little 
above  the  middle,  where  they  are  at  least  twice  as  wide  as  at  base, 
again  contracting  near  the  tip  ending  in  a  flat  rim;  color  pale, 
dusky  only  at  the  tip.  Style  about  half  as  long  as  the  honey- 
tubes,  cylindrical,  point  rounded,  hairy  and  bent  upwards,  yel- 
lovvish.   Length  of  body  .08;  to  tip  of  wings  .16;  honey-tubes  .02. 

Wingless  form.  General  color  pale-greenish.  Antennae  as  in 
v^inged  form,  but  pale,  or  joints  dusky  only  at  tips.  Legs 
pale,  tarsi  black.  Honey -tubes  th^  same  but  somewhat  thicker^ 
and  not  so  distinctly  clavate. 

4.    Bliopalosiphum  iiabali,  n.  sp. 

Habit.    Found  on  the  flower-heads  of  Nabalus  albus,  ^ook. 
Winged  form.     Head  broader  than  long  and  nearly  straight  in 
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front;  color  brownish-black.  Antennae  on  rather  short  frontal 
tubercles,  about  reaching  to  the  honey-tubes;  III  longest,  IV  a 
little  shorter,  V  a  little  shorter  than  IV,  VI  short,  about  one- 
fourth  of  V,  VII  seems  usually  to  be  short,  not  longer  than  VI, 
in  only  one  specimen  out  of  a  dozen  did  I  find  one  that  had  it  as 
long  as  III,  black  in  color,  and  III  and  IV  rather  strongly 
tubercular  as  in  the  foregoing  species.  Beak  reaching  second  coxae, 
or  but  slightly  beyond  it,  pale  except  at  tip.  Prothorax  with 
the  pronotum  narrowed  in  the  middle;  color  shining  brown  or 
blackish,  as  are  the  lobes  of  the  mesothorax.  Eyes  reddish- 
brown,  with  tubercle;  ocelli  present,  bordered  by  black.  Wings 
with  the  costal  veins  yellowish,  rest  brownish;  stigma  long  and 
narrow;  third  discoidal  obsolete  at  base.  Legs  blackish  except 
basal  half  of  femoraf  Abdomen  greenish  with  a  longitudinal 
middle  and  marginal  band  of  blackish.  Honey-tubes  reaching 
beyond  the  tip  of  the  style,  strongly  club-shaped,  narrow  near 
the  base,  then  enlarging,  becoming  at  least  twice  as  wide  as  at 
base,  again  contracting  more  moderately  near  the  tip,  ending  in 
a  flat  rim,  brownish  or  black,  base  usually  paler.  Style  rather 
long,  about  one-half  the  honey-tubes,  slightly  enlarged  in  the 
middle,  bent  upwards,  hairy  and  yellowish  in  color.  Length  of 
body  .10;  to  the  tip  of  wings  .20. 

Wingless  form.  General  color  a  dusky -green  with  head  and 
thorax  usually  yellowish-green.  Antennae  about  two-thirds  the 
length  of  the  body.  Honey-tubes  and  style  as  in  winged  form^ 
Legs  pale  except  at  the  joints,  where  they  are  slightly  dusky. 
Wing-pads  of  the  pupae  pale  yellow. 

This  species  coines  nearer  to  Siphonophora  than  Aphis  in  size, 
color  and  general  appearance,  but  the  honey-tubes  are  distinctly 
club-shaped,  and  the  frontal  tubercles  are  but  moderately  large 
and  hardly  approximate. 

VII.— SIPHOCOBYNE,  Pass. 

Head  trmni verae,  roanded  in  front. 

Eyes  with  a  distinct  tabercle;  ocelli  present. 

Antenns  on  no  perceptible  frontal  tnbercles;  shorter  than  the  body  and  usaally  strongly 

cicatrized  and  tabercalated. 
Beak  moderately  long. 
Wingfl  and  legs  as  in  Aphis. 
Boney-tobes  distinctly  clavate;  moderately  long. 
Style  short. 
Typical  American  species:    Siphocaryne  xatuKxt. 


36  P0CJKTJ5JEKTH  ANNUAL  REPORT. 

1.    Siphocoryne  xanthii,  n.  sp. 

Habit.  Found  on  the  leaves  of  Xanthium  canadense,  Mill. 
(X.  strumarium  of  Gray's  Manual). 

Winged  form.  General  colot  yellowish -green,  some  more  de- 
cidedly green  than  others.  Head  transverse,  rounded  in  front, 
more  or  less  dusky  above.  Antennaa  on  no  perceptable  frontal 
tubercles,  about  one-half  the  length  of  the  body,  or  a  little 
longer,  blackish  except  near  the  base;  III  longest  and  as  long 
as  IV  and  V  together,  IV  and  V  subequal,  VI  about  one-half 
of   V,    the    setaceous    VII    about    as    long    as    III;    III    and 

IV  strongly  tubercular.  Eyes  reddish-brown,  with  tubercle; 
ocelli  present,  bordered  by  a  ring  of  black.  Beak  short,  not 
reaching  second  coxae;  last  joint  short  and  Qointed,  dusky.  All 
the  lobes  of  thorax  blackish.  Wings  hyaline,  and  venation  much 
as  in  Siphonophora.  Legs  pale,  except  at  the  tip  of  the  joints 
blackish.  Abdomen  oblong,  yellowish-green  with  transverse 
markings  of  darker  green;  ventral  uniformly  greenish,  lloney- 
tubes  reaching  to  the  tip  of  the  abdomen  or  slightly  beyond,  pale, 
basal  half  slender,  then  enlarging  in  the  middle  to  nearly  twice 
the  diameter  at  the  base,  again  contracting  near  the  tip,  ending 
in  a  flat  rim.  Style  short,  about  as  long  as  the  tarsi,  pointed, 
curved  upwards,  hairy.     Length  of  body  .03;  to  tip  of  wings  .14. 

Apterous  form.  Color  pale  greenish,  with  dorsal  markings  of 
darker  green;  ventral  uniformly  green.  Body  with  short  capitate 
hairs.  Antennae  one-half  as  long  as  the  body,  pale.  A  red 
variety  is  also  seen  among  very  young  specimens. 

2.    Sipliocoryne  arehangelicaey  n.  sp. 

Habit,  Found  on  the  umbels  of  Archangelica  atropuiyurea^ 
Hoffm.  It  is  possible  that  this  is  Aphis  archangeliccB  of  Linnaeus, 
but  I  have  no  access  to  his  description  at  present. 

Winged  form.  Head  transverse,  pointed  in  front,  brownish- 
black.  Antennae  on  no  frontal  tubercles,  not  more  than  one- 
half  the  length  of  the  body,  black  or  blackish;  III  longest  and 
about  as  long  as  the  three  following  joints  taken  together,  IV, 

V  and  VI  being  subequal,  VI  being  slightly  the  shortest,  the 
setaceous  VII  also  very  short;  III,  IV  and  V  are  strongly 
tubercular.  III  especially  so.     Eyes  dark  reddish-brown,  with 
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tabercle;  ocelli  present,  but  not  very  conspicuous.  Beak  moder- 
ately long  and  slender,  reaching  to  the  second  cozsb.  Pronotum 
of  the  prothorax  narrowed  in  the  middle,  concolorous  with  the 
head;  membrane  greenish.  Lobes  of  thorax  shining  black. 
Legs  pale,  dusky  at  joints.  Abdomen  rather  long,  sides  straight, 
yellowish-green  with  a  large  subquadrate  patch  of  black  in  the 
middle;  ventral  uniformly  colored.  Honey-tubes  reaching  to 
the  tip  of  the  style,  enlarging  in  the  middle  to  about  twice  the 
diameter  at  the  base,  again  becoming  narrow  near  the  apex, 
where  they  are  about  as  wide  as  at  base,  ending  in  a  flat  rim. 
Style  rather  short  and  acute,  pale.  Length  of  body  .09;  to  tip  of 
wings  .17. 

Apterous  form.  Qeneral  color  yellowish-green.  Antennae  very 
short,  not  onehali  the  length  of  the  body;  joints  proportional 
very  much  as  in  winged  form.  Honey-tubes  reaching  to  tip  of 
abdomen,  dusky,  in  form  as  above.  Style*  short  and  conical. 
Beak  reaching  second  coxaB.  Legs  rather  short  and  stout.  Length 
of  body  .08  to  .09. 


YIII.-Genus  APHIS,  Linn. 

Head  transverse,  rounded  In  front;  seldom  straight. 

Rjret  moderately  large  or  large,  with  a  more  or  less  distiact  tabercle;  ocelli  present,  bat 

osaally  not  yery  distinct. 
Antennc  remote  at  base,  not  on  frontal  tubercles,  or  on  very  inconspicaoas  ones;  iinaally 

smooth,  and  generally  shorter  than  the  body. 
B«ak  moderately  long. 

Pronotnm  of  prothorax  nsaally  narrowed  in  the  middle,  and  often  with  a  lateral  tahorclc. 
Wings  deflezed,  and  of  the  asual  form. 
IjQgs  generally  short  and  stont. 

Hooey-tabca  cylindric  or  sab-cyliadric.  moderately  long,  very  rarely  none. 
Style  nsaally  short,  very  rarely  none. 
Usaally  found  in  large  colonies  on  annual  plants. 
Typical  American  species:    Apku  tnali,  Fab. 

Although  this  genus  has  many  times  been  restricted,  it  is  still 
one  of  the  most  unwieldy  in  the  family.  A  well  defined  subdi- 
vision would  therefore  be  very  desirable,  but  it  will  require  a 
very  careful  and  special  study  of  the  whole  genus  as  found  in 
America.  At  present  I  can  offer  no  suggestions  in  this  line,  and 
will  only  attempt  to  define  as  fully  as  possible  the  apparently 
new  species,  without  any  satisfactory  order  of  arrangement. 
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1.    Aphis  frondosae,  n.  sp. 

Habit,     Found  on  Bidens  frandosa,  Linn.     Usually  in  verj- 
great  numbers. 

Winged  form.     Head    transverse,   rounded    in    front,   black. 
Antennae  about  as  long  as  the  body,  black,  on  no  frontal  tuber- 
cles, as  seen  from  the  side,  but  on  the  inner  side  with  rather 
strongly  projecting  lobes,  as  seen  from  above;  III  longest,  IV 
and  V  subequal,  VI  about  two-thirds  of  V,  setaceous  VII  about 
as  long  as    III;    smooth,    but  III,   IV   and  V   are   cicatrized, 
having  a  row  of  regularly  placed  spots  on  the  under  side,  V  with 
but   a   few,    and  rather   far   apart.     Eyes  reddish-brown,  with 
tubercle;  ocelli  present.     Thorax  of  uniform  black.     Abdomen 
greenish  and  more  or  less  mottled  with  black  markings  above, 
forming  a  subquadrate   patch  not  well  defined.     Honey -tube^ 
reaching  tip   of  abdomen,    cylindrical,    black.     Style  greenish- 
yellow,  cylindrical,  slightly  curved  upwards,  about  one-half  the 
length  of  the  honey-tubes,  or  about  as  long  as  the  tarsi.     Legs 
black  with  the  front  femora  pale,  and  the  tibia;  more  or  less  pale 
in  the  middle.     Wings  hyaline,    with   narrow   blackish   veins; 
origin  of  the  second  branch  nearer  to  the  tip  of  the  wing  than  to 
the  origin  of  the  first  branch.     Length  of  body  .07;    to  tip  of 
wings  .14  to  .15. 

Apterous  form,  The  pupa  has  the  antennas  about  as  long 
as  the  body,  blackish.  Thorax  greenish,  wing-pads  blackish. 
Abdomen  pale  green,  yellowish  around  the  honey-tubes,  with  a 
large  subquadrate  patch  of  dull  green  in  the  middle  blending  with 
the  pale  green  of  the  body.  Honey-tubes  black,  thickened 
slightly  at  base.     Style  short,  conical.     Length  of  body  .07. 

2.    Aphis  ageratoidis,  n.  sp. 

Habit.  Found  on  the  flower-heads  of  Eupatorium  ageratoides, 
Linn. 

Winged  form.  Head  transverse,  slightly  pointed  in  front, 
black.  Antennae  on  very  inconspicuous  frontal  tubercles  seen 
as  lobes  on  the  inner  side,  about  two-thirds  the  length  of  the 
body,  black;  III  long,  IV  a  little  shorter,  V  a  little  shorter 
than  IV,  VI  about  two-thirds  of  V,  VII  the  longest;  III  and 
IV  are  regularly  cicatrized  on  the  under  side,  but  not  as  promi- 
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nently  so  as  in  the  foregoing  species.  Eyes  reddish-brown,  with 
tubercle;  ocelli  present.  Beak  reaching  second  coxae,  pale. 
Prothorax  with  the  pronotum  much  narrowed  in  the  middle  and 
with  a  distinct  lateral  tubercle,  black;  membrane  greenish;  rest 
of  thorax  of  a  rather  dull  black.  Wings  as  usual.  Legs  black 
except  at  the  joints.  Abdomen  pale  yellow,  or  sometimes  light 
brownish,  with  a  patch  of  dark  green  in  the  middle  which  is 
much  loDger  than  broad;  ventral  pale  yellow.  Honey -tubes 
reaching  the  tip  of  the  style,  blackish.  Style  rather  slender, 
cylindrical,  hairy,  pale  yellow  and  about  as  long  as  the  tarsi. 
Length  of  body  .06;  to  tip  of  wings  .12. 

Apterous  fornu  General  color  pale  yellow.  Antennae  pale  at 
base,  rest  blackish.  Eyes  with  ocular  tubercle;  the  pupa  with 
brown  uniform  spots  as  rudiment  of  the  future  ocelli.  Beak 
black  at  tip.  Wing-pads  of  the  pupa  black,  except  at  base. 
Legs  pale  except  the  apex  of  the  tibiae.  Abdomen  with  a  patch 
of  dark  green  in  the  middle,  this  patch  much  longer  than  broad. 
Honey-tubes  black,  slightly  thickest  at  base.  Length  of  body 
.06.  This  species  is  very  close  to  Aphis  frondosce,  but  in  size  it  is 
somewhat  smaller,  in.color  paler,  and  the  patch  of  the  abdomen 
is  always  longer  than  broad,  while  that  offrohdosce  is  subquadrate 
and  not  so  well  defined,  but  blending  with  the  general  color  of 
the  body. 

3.    Aphis  eupatorii,  n.  sp. 

Habit.    On  the  flower-heads  of  Eupatorium  perfoliatum,  Linn. 

Winged  form.  Head  transverse,  nearly  straight  in  front  or 
but  a  little  rounded.  Antennae  rather  short,  not  more  than  two- 
thirds  the  length  of  the  body,  black  except  the  base  of  the  third 
joint;  III  longest,  lY  and  V  subequal,  each  considerable 
shorter  than  III,  VI  shortest  about  two-thirds  of  V,  VII  as 
long  as  V,  III  and  IV  cicatrized  but  not  regular  nor  as  well 
marked  as  in  the  two^  foregoing  species.  Eyes  large,  reddish- 
brown,  with  a  very  prominent  ocular  tubercle;  ocelli  present. 
Beak  rather  long  and  slender,  reaching  nearly  to  the  abdomen. 
Prothorax  with  the  pronotum  narrowed  in  the  middle;  sides 
with  a  very  distinct  mammiform  tubercle,  black;  membrane 
paler;  rest  of  thorax  black.     Legs  pale  or  of  the  same  color  with 
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the  bod3\  with  the  joints  blackish.  Abdomen  yellowish  or 
greenish-yellow,  with  a  marginal  row  of  black  spots,  and  the  last 
segments  more  or  less  blackish.  Honey-tubes  rather  short,  hardly 
reaching  tip  of  the  abdomen,  and  not  much  longer  than  the 
rather  long  tarsi,  cylindrical,  ending  in  flat  rim,  pale.  Style 
conspicuous  and  nearly  as  long  as  the  honey-tubes,  cylindrical, 
curved  upwards,  hairy,  yellowish  in  color.  Length  of  body  .07 
to  .08;  to  tip  of  wings  .14. 

No  description  was  taken  of  the  wingless  forms  at  the  time,  so 
I  can  say  nothing  in  regard  to  them,  but  the  species  can  easily  be 
recognized  from  the  two  foregoing  from  a  somewhat  larger  and 
more  robust  form,  the  form  of  the  antennae,  and  the  rather  short 
honey -tubes  but  long  style. 

4.    Aphis  marutae,  d.  sp. 

Habit.    Found  on  the  flower-stalks  of  Maruta  cotula,  D.  C. 

Winged  form.  Head  transverse,  rounded  in  front.  Antennae- 
on  inconspicuous  frontal  tubercles,  but  these  slightly  prolonged 
on  the  inner  margin,  nearly  as  long  as  the,  body,  all  black  except 
base  of  third  joint;  III  long,  lY  but  a  little  shorter,  V  a  little 
shorter  than  lY,  YI  about  one-half  of  Y,  YII  as  long  as  III; 
III  and  lY  quite  tubercular,  especially  on  the  under  side,  but 
very  slightly  and  indistinctly  cicatrized.  Eyes  dark  reddish- 
brown,  with  tubercle;  ocelli  present.  Beak  reaching  second 
coxae,  blackish.  Thorax  uniformly  black;  pronotum  of  prothorax 
narrowed  in  the  middle  with  no  lateral  tubercle.  Legs  with  the 
base  of  femora  and  tibiae  pale,  rest  black.  Abdomen  pale  green, 
with  more  or  less  black  markings  above;  ventral  uniformly  pale 
green.  Honey-tubes  rather  short  and  stout,  cylindrical  or 
slightly  enlarged  in  the  middle,  black.  Style  short,  conical, 
concolorous  with  abdomen  slightly  dusky.  Length  of  body  .06; 
to  tip  of  wings  .12. 

Abdomen  greenish,  with  a  marginal  row  of  black  spots  above 
the  honey-tubes,  in  the  middle  a  large  subquadrate  patch  of 
black. 

Wingless  fonn.  General  color  greenish.  Antennae  about  one- 
half  the  length  of  the  body,  basal  half  pale,  rest  blackish.  Pupa 
with  the  tips  of  wing-pads  black.  Honey -tubes  short  and  usually 
a  little  thicker  at  the  base,  blackish. 
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This  species  is  very  similar  to  Aphis  eupatorii,  but  is  easily 
recognized  by  the  large  patch  of  black  on  the  abdomen,  and  that 
the  proihorax  have  not  got  the  lateral  tubercle  found  in  the  three 
foregoing  species. 

5.    Aphis  nialiy  Fab. 

This  species  has  been  found  very  abundant  throughout  the  sea- 
son on  the  common  apple,  crab-apple,  and  also  on  the  mountain 
ash.  As  far  as  I  am  aware  it  has  not  been  noticed  on  the  last 
named  before.  Wherever  noticed  the  eggs  were  laid  very 
numerous  during  October  and  November,  on  the  trunks,  twigs 
and  annual  shoots  of  the  trees.  It  would  be  well  to  have  the  an- 
nual shoots  and  supernumerous  twigs  burnt  in  the  fall  or  early 
spring  before  the  eggs  hatch,  if  they  are  found  to  be  thickly 
stocked  with  eggs,  as  it  would  go  so  far  towards  diminishing  their 
numbers.  The  eggs  are  pale  green  when  first  laid  but  soon  be- 
come hard  and  black,  very  smooth,  cylindrical,  about  as  long 
again  as  broad. 

6.  Aphis  pruni,  Koch. 

This  species  was  noticed  once  on  a  young  plum  tree,  but  not 
very  numerous. 

7.  Aphis  niaidiSy  Fitch. 

This  species,  found  on  the  Indian  corn,  is  probably  found  now 
wherever  corn  is  cultivated. 

8.  Aphis  apocyni,  Koch. 

A  species  found  on  Apocynum  cinnabinum,  I  take  on  Dr. 
Thomas'  authority  as  identical  with  the  European  species  as  I 
neglected  to  take  any  notes  or  make  comparison  when  found. 

9.  Aphis  ripariae,  n.  sp. 

Habit.  Found  on  the  underside  of  the  leaves  of  Vitia  riparia, 
Michz. 

Winged  farm.  Head  slightly  pointed  in  front,  of  a  dull  black. 
Frontal  tubercles  very  inconspicuous,  only  a  slight  projection  on 
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the  inner  side.  Antennae  about  as  long  as  the  body,  black  except 
base  of  third  joint;  III  longest,  IV  and  V  subequal,  VI  about 
two-thirds  of  V,  VII  nearly  as  long  as  III,  setaceous;  III  and 
IV  moderately  pustulate  on  the  under  side  not  apparently 
cicatrized.  Eyes  reddish-brown,  with  ocular  tubercle;  ocelli 
present.  Beak  reaching  second  coxae.  Prothorax  with  the 
pronotum  narrowed  in  the  middle,  black;  membrane  greenish; 
sides  with  a  prominent  tubercle.  Thorax  dull  black.  Second 
branch  rather  short,  nearer  to  the  tip  than  origin  of  the  first. 
Legs  pale  except  at  the  joints,  black.  Honey-tubes  reaching  tip 
of  abdomen,  about  twice  as  long  as  the  tarsi,  cylindrical,  or  but 
slightly  thickest  at  base,  black.  Style  about  as  long  as  the  tarsi, 
cylindrical,  rounded  at  tip,  hairy,  pale  in  color.  Length  of  body 
.08;  to  the  tip  of  wings  .15 

Wingless  farm.  General  color  pale  yellowish-green.  Antennae 
about  one-half  the  length  of  the  body  or  a  little  longer,  and 
usually  quite  pale.  Legs  pale  except  at  the  tips.  Honey -tubes 
as  in  winged  form,  slightly  dusky  at  tip.  The  joints  of  the 
antennae  are  nearly  equal  in  length,  except  the  last  usually  being 
the  longest;  the  division  of  joint  III  and  IV  is  very  indistinct. 
General  form  of  the  body  rather  long  and  narrow,  in  this  respect, 
showing  same  relation  to  Siphonophora. 

lO.    AphiK  polanisise,  n.  sp. 

Habit.  Found  on  the  seed-pods  and  occasionally  also  on  other 
parts  of  the  plant  of  Polanisia  graveolens,  Raf.  The  first  species 
found  on  a  plant  of  this  order  I  believe. 

Winged  form.  Head  strongly  transverse,  rounded  in  front, 
black.  Antennae  one-half  or  not  more  than  two-thirds  the  length 
of  the  body,  black,  on  very  inconspicuous  frontal  tubercles;  III 
longest,  IV  about  two-thirds  of  III,  V  a  little  shorter  than  IV, 
VI  one-half  of  V,  VII  about  as  long  as  III;  III  and  IV 
strongly  tubercular  and  cicatrized.  Eyes  blackish  with  a  large 
ocular  tubercle;  ocelli  present.  Prothorax  with  a  moderately 
distinct  lateral  tubercle;  thorax  as  a  whole  black.  Wings  as 
usual  in  the  genus,  but  coming  near  to  the  type  of  Siphonophora: 
stigmal  vein  but  slightly  curved.  Legs  rather  long  and  slender; 
ifemora  pale  at  base;  tibiae  rather  pale  except  at  apex  together 
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"with  the  tarsi  which  are  all  black.  Abdomen  greenish -black. 
Honey-tubes  rather  short  and  thick,  not  reaching  tip  of  abdomen, 
and  hardly  twice  the  length  of  the  tarsi.  Style  about  as  long  as 
the  tarsi,  and  as  usual.  Length  of  body  .06;  to  tip  of  wings  .12 
to  .14. 

This  species,  like  the  one  found  on  the  common  tomato,  have 
often  got  their  feet  clogged  with  the  viscous  substance  of  the 
plant,  so  as  to  appear  club-footed. 

Wingless  form.  These  are  usually  found  on  the  pods,  congre- 
gating in  small  colonies,  and  rather  uniformly  of  the  same  green 
color  as  the  pods. 

11.    Aphis  auuua.%  n.  sp. 

Habit.  On  the  leaves  and  flowering-stem  of  Poa  annual  L.y 
found  togetler  with  Siphanophora  granaria,  but  this  species 
generaly  was  found  only  on  the  leaves  and  lower  part  of  the  plant, 
while  the  aphis  on  the  upper. 

Winged  fortn.  Head  and  thorax  of  a  shining  black;  abdomen 
of  a  dull  green..  Head  transverse  as  usual,  and  rather  strongly 
pointed  in  front.  Antenuie  a  little  shorter  than  the  body,  on 
no  frontal  tubercles  but  only  a  small  projection  on  the  inner  side 
taking  the  place  of  it,  all  black;  III  long,  lY  a  little  shorter, 
V  shorter  than  IV,  VI  about  one-half  of  V,  VII  as  long  as 
III  or  sometimes  longer,  setaceous;  the  middle  joint  but  moder- 
ately tubercular  and  indistinctly  cicatrized.  Beak  as  usual,  black 
at  tip.  Eyes  with  ocular  tubercle;  ocelli  present.  Prothorax 
with  no  lateral  tubercle,  and  as  well  as  the  rest  of  thorax  shining 
black.  Wings  rather  long  and  narrow;  stigmal  vein  but  mod- 
erately curved;  second  branch  of  the  discoidal  very  short  and 
near  to  the  tip.  [One  specimen  examined  had  the  second  branch 
missing  on  one  of  the  wings,  the  other  being  normal.]  Legs 
more  or  less  pale.  Abdomen  of  a  dull  green,  sometimes  with  a 
marginal  row  of  black  spots,  but  usually  quite  uniformly  colored 
throughout.  Honey-tubes  short,  hardly  twice  the  tarsi  and  not 
reaching  tip  of  abdomen,  cylindrical  or  slightly  narrower  on  the 
basal  half  and  near  the  tip,  tip  ending  in  a  flat  rim,  color  black. 
Style  short,  cylindrical,  about  as  long  as  the  tarsi,  black. 
Length  of  body  .07;  to  tip  of  wings  .14. 
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Wingless  form.  The  larvae  are  rather  short  with  the  abdomejk 
wide  and  strongly  roanded  behind,  of  a  dark  dusky  green. 
Antennae  reaching  base  of  honey -tubes,  dusky..  Honey-tubes  as 
in  winged  form  but  usually  pale  at  base.  Style  very  short,  coni- 
cal.    Length  of  body  .06  to  .07. 

This  species  is  readily  recognized  from  the  closely  related 
species  by  the  very  short  second  branch  of  the  wings. 

12.    Aphis  asclepiadis,  Fitch. 

Found  in  colonies  on  the  upper  leaves  o{  Asclepias  cornuti^  Linn» 
Apparently  Aphis  and  not  Siphonophora  as  Doctor  Thomas 
considers  it.  This  I  found  to  be  very  common  in  this  part  of  the- 
state. 

13«    Aphis  brassiese,  Liun. 

It  can  usually  be  found  on  the  cabbage  wherever  it  is  culti- 
vated. They  occur  in  small  colonies  distributed  over  the  outer 
leaves,  and  for  the  last  season  have  been  found  very  numerous  in 
certain  localities  of  this  state. 

.  14,    Aphis  ceracifbiiae.  Fitch. 

Found  on  the  upper  leaves  of  Prunus  virginiana,  Linn.,  causing^ 
them  to  twist  and  curl. 

15.    Aphis  ionicerae;  Monell. 

This  very  peculiar  species  was  once  taken  on  Ijonicera  glaaca^ 
Hill. 

16.    Aphis  pliragmitidicola,  n.  sp. 

Found  on  the  leaves  of  Phragmitis  communis,  Linn.,  in  small 
colonies  along  the  midrib.  It  is  possible  that  this  may  be  the 
Linnean  species  arundinis,  but  at  present  I  have  no  means  to 
ascertain  this  and  will  therefore  describe  the  species  as  found 
here. 

Winged  form.  Rather  long  and  narrow,  somewhat  flattened. 
Head  and  thorax  black  and  with  a  slight  pulverulent.  Antennae^ 
about  as  long  as  the  body,  dusky  except  at  base,  on  no  frontal 
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tubercles  or  only  a  very  slight  lobe  seen  on  the  inner  side;  I 
sometimes  slightly  gibbous,  III  longest,  lY  a  little  shorter,  Y 
a  little  shorter  than  lY,  YI  about  one-half  of  Y,  YII  usually 
as  long  as  III;  smooth  and  apparently  not  cicatrized.  Eyes 
Teddish -brown,  with  ocular  tubercle;  ocelli  present.  Beak 
rather  short  and  blunt,  not  reaching  second  coxbb,  pale  except  at 
tip.  Thorax  with  the  lobes  black;  prothorax  rather  large, 
green  in  color,. with  a  very  small  and  inconspicuous  lateral 
tubercle.  Wings  with  the  stigma  long  and  narrow;  stigmal  vein 
but  moderately  curved;  third 'discoidal  obsolete  at  base.  Legs 
moderately  long  and  slender,  pale  except  at  joints,  where  they 
are  slightly  dasky.  Abdomen  long  and  narrow,  sides  straight, 
tapering  behind,  flat;  color  uniformly  pale  green.  Honey -tubes 
short,  hardly  as  long  as  the  tarsi,  and  but  a  little  longer  than 
broad,  cylindrical,  rounded  at  tip,  slightly  dusky.  Style  larger 
an^  more  conspicuous  than  the  honey-tubes,  about  as  long  as  the 
tarsi,  cylindrical,  sometimes  slightly  curved  upwards,  hairy. 
Length  of  body,  .06;  to  tip  of  wings  .12. 

Wingless  fomt  Long  and  narrow,  flattened.  Color  pale 
green,  with  marginal  and  a  middle  band  of  dark-green;  more  or 
less  covered  with  a  white  powder.  Beak  short  and  thick,  not 
reaching  second  coxae.  Leg.s  pale  except  the  tips  of  the  tibiae 
and  the  tarsi.  Honey-tubes  and  style  as  in  the  winged  form. 
Antennae  a  little  shorter  than  the  body  or  else  as  in  the  fore- 
going form.  This  species  has  the  honey -tubes  situated  rather  far 
up  on  the  abdomen. 

17«    Aphis  middletoniiy  Thomas. 

This  interesting  species  was  taken  abundantly  during  the  sum- 
mer on  the  roots  of  Erigeron  cancuiensis.  This  species  is  usually 
protected  by  some  colony  of  ants,  who  will  take  them  up  an^  carry 
them  off  to  some  safe  place  as  soon  as  disturbed.  If  this  is  but  a 
dimorphic  form,  as  Docior  Thomas  suggests,  it  will  probably 
develop  another  interesting  page  in  the  life  history  of  this  family. 
But  as  far  as  my  own  observations  go  I  can  add  nothing  to  it. 
The  winged  form  so  far  has  never  been  found.  This  species, 
although  living  under  ground,  is  not  exempt  from  parasites,  as 
some  species  of  Aphidius  penetrate  even  to  their  deep  abode  and 
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SOW  destruction  among  the  colony.  A  plant  pulled  up,  contain- 
ing a  colony  of  this  species,  had  almost  every  one  affected, 
more  than  half  of  the  colony  still  clinging  to  the  roots  with 
a  wide  hole  on  the  abdomen  from  which  the  imago  had  made 
his  escape.  One  imago  was  taken  apparently  busy  in  laying  its 
eggs  in  the  few  still  remaining.  They  were  first  seen  in  early 
part  of  September]  when  they  were  found  under  almost  every 
plant  in  the  sandy  soil  along  the  river,  but  later  on  in  the  fall 
when  the  plants  had  diei,  I  could  not  find  any  trace  of  them^ 
even  where  they  had  been  very  plentiful  a  short  time  before. 

18.    Aphis  frigidse,  n.  sp. 

Habit.   Found  together  with  Siphonophora  frigidce  on  Artetnisia 
/rigida,  a  very  characteristic  species  in  some  respects,  but  un- 
doubtedly a  true  Aphis.     So  far  only  the  wingless  form  has  been 
observed. 

Wingless  form.  General  color  varying  from  a  pale  to  a  rather 
dark  reddish-brown;  the  whole  body  being  covered  by  a  white 
pulverulent.  The  body  is  also  covered  by  a  rather  thick  pubescence 
of  fine  and  short  white  hairs,  not  seen  without  the  aid  of  a  glass. 
Head  transverse,  straight  in  front;  a  medio-longitudinal  suture  is 
seen  from  the  front  of  the  head  running  down  some  distance  of 
the  body.  Antenna?  shorter  than  the  body,  sometimes  reaching 
the  base  of  the  honey-tubes,  on  no  perceptible  frontal  tubercles, 
pale  at  base,  apical  half  more  or  less  blackish,  smooth;  I  and  II 
subequal  and  as  usual;  III,  IV  and  Y  subequal,  or  III  slightly 
the  longest;  VI  two-thirds  of  V;  VII  the  longest,  longer  than 
III.  Beak  rather  long  and  sharply  pointed,  reaching  the  third 
pair  of  coxcv;  first  joint  pale,  second  and  third  black,  third  very 
narrow  and  sharply  pointed.  Abdomen  oval,  convex,  or  in 
oviparous  females  the  tip  is  usually  much  drawn  out.  Legs 
rather  short,  pale  except  the  tips  of  tibiae  and  the  tarsi,  black; 
coxa?  often  also  black.  Honey -tubes  long,  reaching  tip  of  the 
abdomen,  longer  than  the  femora,  and  about  three  times  the 
tarsi,  cylindrical,  ending  in  a  very  conspicuous  round  knob, 
which  is  as  wide  again  as  the  width  of  the  honey-tubes.  Of  a 
great  many  specimens  examined  all  presented  this  character, 
which  as  far  as  I  know  is  peculiar  to  this  species.     Color  pale  and 
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transparent,  or  but  slightly  dusky.  Style  about  as  long  as  the 
tarsi,  cylindrical,  rounded  at  end.  Anal  plate  of  oviparous 
females  black  and  hairy.     Length  of  body  .05  to  .06. 

The  habit  of  this  species  is  more  active  than  auy  Aphis  with 
which  I  am  acquainted,  in  this  respect  coming  nearer  to  Sipho- 
nophora. 

10,    Aphis  runiiciSy  Linn. 

Found  occasionally  on  the  common  dock  (Rumex). 

20.     Aphis  atriplicis,  Linn. 

Found  on  Chenopodium  album,  Linn. 

21.    Aphis  cornifolise,  Fitch. 

This  species  is  rather  common  on  the  dog-wood. 

22.  Aphis  setariae,  Thomas. 

Found  very  common  on  the  heads  of  Pam'cMm  crus-galli,  Linn., 
and  Setaria  glauca,  Beauv.  What  is  apparently  the  same  species 
was  also  taken  on  Ampelopsis  quinquefolia,  Michx. 

23.  Aphis  carduellay  Walsh. 

Found  on  Cirsium  lanceolatum,  L. 

24.    Aphis  aparines,  Fat). 

Found  on  Galeum  aparine,  Linn.,  and  probably  identical  with 
the  European  species,  the  plant  it  inhabits  being  common  to  the 
two  continents.  But  as  I  have  no  description  of  this  species  as 
found  in  Europe,  I  give  one  as  found  here. 

Winged  form.  Qeneral  color  shining  black.  Head  slightly 
pointed  in  front.  Eyes  dark-brown,  with  a  well  developed 
tubercle;  ocelli  present.  Antennae  about  as  long  as  the  body, 
black,  on  moderately  developed  frontal  tubercle,  especially  as 
seen  from  the  inner  side,  where  they  are  slightly  gibbous;  III 
long  and  slightly  pale  at  base,  lY  and  V  subequal,  VI  about  one- 
half  of  y,  y[[  as  long  as  III  or  sometimes  slightly  longer, 
setaceous;   III — Y  slightly  tubercular,  cicatrized  with  small  and 
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irregularly  placed  spots.  Beak  moderately  Ions  reaching  second 
coxse.  Prothorax  with  no  lateral  tubercle,  shining  black  but 
transversely  ridged,  with  membrane  slightly  pale;  rest  of  thorax 
all  black.  Wings  with  stigmal  vein  strongly  curved  on  its  basal 
half;  third  discoidal  obsolete  at  base;  stigma  slightly  dusky, 
long  and  narrow.  Legs  with  the  femora  pale  at  base,  tibisa  pale 
except  at  tip,  tarsi  all  black.  Abdomen  black.  Honey-tubes 
reaching  tip  of  abdomen,  about  twice  the  length  of  the  tarsi, 
cylhidrical,  black,  ending  in  a  flat  rim.  Slyle  short.  Leagth  of 
body  .06;  to  tip  of  wings  .12. 

Wingless  form.  General  color  a  dull  dark  brown  or  black. 
Pupffi  with  the  thorax  and  wing-pads  slightly  paler,  the  tip  of 
wing-pads  black.  From  the  front  of  the  head  there  is  seen  a 
medio-longitudinal  line  extending  down  nearly  the  whole  length 
of  the  body.  Antennaa  reaching  the  base  of  the  honey -tubes; 
relative  length  of  the  joints  as  above,  but  they  are  smooth  and 
slightly  paler;  frontal  tubercles  rather  more  gibbous.  Eyes  dark 
reddish-brown,  with  a  prominent  tubercle.  Legs  and  honey- 
tubes  of  the  same  color  with  the  body,  or  somewhat  darker. 

This  species  shows  some  characters  of  Siphonophora,  but  in 
habit  and  general  appearance  is  Undoubtedly  a  true  Aphin. 

IX.— Genus  CHAITOPHORU8,  Koch. 

Head  rather  broad  and  straight  in  front. 

Eyes  with  ocular  tabercle;  ocelli  preeent. 

AntennsB  not  on  frontal  tubercles,  usually  shorter  than  the  body,  distinctly  pilose  or  hairy. 

Beak  moderately  long. 

Wings  as  in  Aphia^  but  the  veins  sometimes  bordered  by  black. 

Style  tubercle-like. 

Honey-tubet  reduced  to  mere  tubercles,  hardly  longer  than  thick,  or  rarely  obsolete. 

B'>dy  01  the  apterous  form  usually  tubercuiated,  and  with  long  slender  hairs. 

Usually  found  on  the  leaves  of  trees. 

Typical  American  species,  Ckaitophorwi  populicola^  Thomae. 

1.  Chaitopliorus  populicolay  Tliotnas. 

Pound  on  the  under  side  of  the  leaves  of  Populus  Dwnilifera, 
Ait. 

2.  Chaitophorus  negundinis,  Thomas. 

This  species  is  probably  one  of  the  most  injurious  in  this 
.locality,  the  apple  plant-lice  probably  excepted.  It  is  found  very 
common  on  the  box-elder  {Ntgundo  aceroides,  Moench.),  cans- 
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ing  the  leaves  to  tarn  black  and  become  unsightly  by  pnnctaring 

them.     Daring  October,  when  the  leaves  are  falling,  the  apterous 

oviparous  females  can  usually  be  seen  in  very  great  numbers 

around  the  limbs  and  twigs  busy  depositing  their  eggs  around  the 

winter  buds  and  in  every  crevice,  especially  en  the  under  side  of 

the  limbs,  where  they  can  find  a  safe  place  to  deposit. 

t 

3.    Chaitophorus  nigrae,  n.  sp. 

Habit.  Found  on  the  leaves  of  Salix  nigra  as  late  as  October 
26th. 

Winged  farm.  Similar  to  Aphis  in  general  appearance.  Entire 
insect  with  long  white  hairs.  Head  black,  rather  straight  in 
front.  Antennas  about  as  long  as  the  body,  black  except  base  of 
III;  I  and  II  as  usual  and  subequal.  III  longest,  lY  a  little 
ahorter,  V  a  little  shorter  than  IV,  VI  about  one-half  of  V,  VII 
as  long  as  IV,  setaceous;  III — V  moderately  cicatrized.  Eyes 
dark  reddish-brown,  with  a  prominent  tubercle.  Beak  rather 
short,  hardly  reaching  second  coxae,  pointed.  Thorax  all  black, 
prothorax  well  developed,  pronotum  not  narrowed  in  the  middle. 
Wings  as  usual.  Legs  with  the  femora  more  or  less  blackish, 
and  the  tibiae  pale.  Abdomen  wholly  black  or  slightly  pale, 
brown  along  the  sides.  Honey-tubes  tub^rculiform,  not  longer 
than  broad,  thickest  at  base,  usually  paler  than  the  body.  Style 
tobercle-like,  or  eveii  knobbed  as  in  Callipterus.  Length  of  body 
.06;  to  tip  of  wings  .10. 

Wingless  form.  General  color  a  dull  blackish-brown.  Body 
flat,  obovate  or  oblong,  quite  hairy  and  tubercular  in  young 
specimens,  becoming  smooth  in  full  grown.  Antennae  about 
one-half  the  body  or  a  little  longer,  pale  at  base,  dusky  towards 
the  apex;  relative  length  of  the  joints  as  in  winged  form;  joints 
with  long  white  hairs,  not  very  numerous.  Abdomen  usually 
with  the  middle  and  the  margins  slightly  paler.  Honey-tubes  as 
in  the  above  form.     Length  of  body  .06. 

5.    Chaitophorus  splnosus,  n.  sp. 

Habit.    Found  on  the  under  side  of  the  leaves  of  the  oak.     A 
very  characteristic  and  well  marked  species.     The  species  seems 
to  confine  itself  to  the  higher  parts  of  the  tree,  as  I  never  found 
i 
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it  on  the  lower  limbs  that  I  observed  daring  the  sammer,  where 
Callipterus  discdoTy  Monell,  was  always  foand;  and  it  was  not 
until  the  17th  of  October,  when  several  oaks  were  cut  on  the 
campus  that  I  found  this  species.  Only  the  wingless  form  has  so 
far  been  observed. 

Wingless  oviparous  females.     Head  subquadrate  in    outline, 
straight  in  front,  pale  red  or  orange  colored,  with  blackish  spines 
in  front  and  above  like  those  on  the  abdomen.     Antennae  very 
remote  at  base,  about  one-half  the  length  of  the  body;  I  and  II 
as  usual.  III  longest,  lY  a  little  shorter,  Y  a  little  shorter  than 
lY,  YI  hardly  one-half  of  Y,  YII  not  longer  than  YI  or  shorter; 
basal  joints  pale,  apical  black,  with  long  white  hairs  as  usual  in 
this  genus.     Eyes  large  and  round,  with  a  distinct  tubercle;  the 
facets  are  reddish-brown,  the  space  between  them  whitish,  giving 
the  eye  the  appearance  of  a  ripe  raspberry  just  picked  with  the 
bloom  still  on;  no  ocelli  in  this  form.     Beak  not  more   than 
reaching  second  coxae,  stout  and  hairy,  pale  except  at  tip;  second 
joint  widest.     Abdomen  widest  in  the  middle,  tapering  into  a 
very  long  ovipositor  behind,  strongly  convex  above.     Color  pale 
yellow,  uniformly  so  on  the  ventral;  last  segments  sometimes 
reddish  as  the  head;   above  with  grass-green  markings,  generally 
in  the  shape  of  a  ring,  leaving  a  large  patch  in  the  middle  of  the 
same  color  as  the  abdomen,  with  projections  as  follows :   one  in 
front,  one  behind,  and  two  on  either  side,  the  one  behind  reach- 
ing down  between  the  honey -tubes.     These  green  markings  give 
an  outline  somewhat  similar  to  that  of  a  turtle  with  its  bead,  tail 
and  feet  all  spread  out,  but  they   are  sometimes   more  or  less 
obscure.    Above  the  abdomen  has  transverse  rows  of  spine-like 
hairs,  black  in  color  and  very  rigid,  usually  disposed  in  groups  of 
one  to  four,  but  the  spines  of  each  group  are  rather  far  apart. 
The  abdomen  as  well  as  the  entire  body  has  the  usual  long  white 
hairs  of  thi^  genus  disposed  between  the  spines.     Honey -tubes 
short  and  thick,  about  as  long  as  thick,  and  not  quite  as  long  as 
the  tarsi,  of  the  same  color   with   the   body.    Style  short  and 
thick,  tuberculiform,  hairy.     Legs  are  pale  except  the  tips  of  the 
tibise  and  the  tarsi,  which  are  black.     Length  of  body  .10 — .IS. 
As  stated  above,  this  fform  has  the  abdomen  very  much  drawn 
out  so  that  the  average  length  of  the  apterous  form  probably  will 
not  exceed  .10. 
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X.— Genus  GALLIPTEBUS,  Koch. 

Seftd  broad  and  itraight  in  front. 

A^ntannae  not  on  frontal  tubercles,  or  elM  on  verj  short  onefl,  seven- Jointed;  transition  from 

the  sixth  to  the  seventh  verj  gradual. 
Byes  large  and  round,  with  a  distinct  tubercle,  usually  of  a  bright  red  color;  ocelli  present. 
Beak  short. 
MTuigs  deflexed;  front  wings  with  the  stlgmal  vein  much  curved,  not  robust,  usually  more  or 

lees  hyaline;  cubital  vein  springing  from  near  the  base  of  the  stigma;  second  discoidal 

sinuous.    Hind  wings  with  two  discoldalr. 
Honey-tabes  short,  often  hardly  perceptible. 
Style  short,  enlarged  at  apex 
Body  elongate,  slender,  of  very  pale  colors. 
Habit  sporadic. 
Typical  American  species,  OtilUpterut  dUzolort  Monell. 

1.    CaUlptems  ulmifolii,  Monell. 

Found  on  the  underside  of  the  leaves  of  Ulmus  americana,  L. 

2.    Callipterus  asclepiadlSy  Monell. 
Very  common  on  Asclepias  cornuH,  L. 

3.    Callipteras  discolor^  Monell. 

This  species  together  with  Chaitophorus  spinosus  are  the  most 
common  and  abundant  oq  the  oaks  arouad  Minneapolis. 

4.    Callipteras  betulaecolenSy  Filch. 

Found  on  Betula  papyracea^  Ait.    Dr.   Fitch  is  apparently 
entitled  to  this  species. 

5.    GaUiptems  carysBy  Monell. 

On  Carya  amara,  Nutt.    Very  rare  as  far  as  observed  in  this 
locality. 

XI.— Genus  liACHNUS,  Illiger. 

Head  small'and  narrow. 

A nimna  not  on  frontal  tubercles,  asually  qaite  short,  seventh  Joint  not  longer  than  the 

sixth,  and  often  reduced  to  a  minate  spar  at  the  tip. 
■yes  large>nd  round,  with  tubercle;  ocelli  present. 

Beak  long  and  rather  slender,  extending  to  and  even  beyond  the^poeierier  coxa. 
Wings  with  third  dipcoldal  twice  forked;  stigma  long  and  narrow,  more  of  a  linear  shape* 

sUgmaljvein  nearly  straight  or  but  slightly  curved.    Posterior  wings  with  two  braneh 

veins. 
Honey -tubes  usually  very  short,  som  itimes  almost  obsolete. 
Style  obsolete,  or  very  short. 
Usaally  found  on  branches  of  trees. 
Typical  American  ppecies,  Laehnut  M/teieo2a,  Ubler. 
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1.    liachnus  salicicolay  Uhler 

This  is  the  only  species  so  far  observed  in  this  state,  yet  I  do 
not  doubt  that  most  of  those  found  in  America  will  eyentually 
also  be  found  here,  as  they  usually  inhabit  trees  that  are  common 
over  the  greater  part  of  the  state.  The  species  has  been  found 
yery  common  and  abundant  on  several  varieties  of  willow  from 
early  May  tq  late  in  November.  Once  also  taken  on  the  young 
twigs  of  a  poplar  (Pqpulus).  In  early  spring  especially  they 
exude  very  abundantly  a  clear  watery  fluid,  but  it  seems  not  to 
have  that  sweet  quality  usually  found,  in  the  family  of  plant-lice, 
as  no  ants  were  ever  observed  to  feed  on  it.  On  being  crushed 
they  stain  the  hand  a  deep  red. 

The  eggs  are  laid  in  October  and  November  on  the  limbs,  and 
especially  around  the  winter  buds. 

XII.— Genus  MASTOPODA,  g.  nov. 

Head  transvene,  roanded  in  front. 

AntennsB  on  no  fronta]  taberclee,  remote  at  base;   aboat  as  long  aa  the  body;  eix- jointed 

(very  probably  by  the  union  of  the  third  and  the  foarth);  the  third  und  netaeeoa* 

seventh  longest. 
Byes  with  inconspicnoas  tubercle;  ocelli  present. 
Beak  long,  reaching  third  coxae. 
Wings  as  in  Aphis,  bat  the  veontlon  qaite  variable. 
Legs  moderately  long;  tibias  all  truncated  at  th6  tip,  and  with  rudimentary  tarsi,  only  a 

short  mammiform  tubercle  with  no  claws,  takes  the  place. 
Honey-tubes  moderately  long,  cylindrical. 
Style  short  and  tubercle-like. 
Found  in  large  colonies  as  Aphis 
Typical  species,  Mcutopotla  pteridu. 

The  anomalous  species  for  which  this  genus  has  been  erectt^d 
will  not  fall  into  any  of  the  genera  so  far  as  known  to  me.  In 
size,  form  and  habit,  it  comes  nearest  to  AphiSy  and  as  to  the  six- 
jointed  antennsB  it  could  be  put  in  Sipha  together  with  Sipha 
rubifolii  of  Doctor  Thomas.  But  the  peculiar  form  of  the  tibisa 
and  the  rudimentary  tarsi  will  exclude  it  from  either.  I  confess 
that  I  am  unable  to  account  for  this  peculiar  structure,  or  what 
importance  should  be  assigned  to  it.  There  seems  to  be  nothing 
analogous  to  it  either  in  this  family  or  order  of  insects  under 
consideration. 

Although  the  form  of  the  antennae  will  put  it  in  the  section 
Lachnini  I  think  it  could  be  put  in  Aphidini  with  as  much  pro- 
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priety,  especially  if  we  take  into  consideration  the  setaceoas  and 
long  character  of  the  last  joint,  and  the  probable  union  of  the 
third  and  fourth  joint  forming  the  third  in  this  species. 

1.    Mastopoda  pteridis,  n.  sp. 

Habit.    Found  in  large  colonies  on  the  underside  of  the  fronds 
of  Pteris  aquUinay  L.,  or  common  brake. 

Winged  form.  Head  transTerse,  rounded  or  slightly  pointed  in 
front  as  in  Aphis,  flat  above  with  a  slight  impression  in  the  mid- 
dle, black  or  blackish.  Eyes  dark-brown;  the  ocular  tubercle 
hardly  perceptible;  ocelli  present  and  conspicuous,  bordered  by 
a  ring  of  deeper  black.  Antennae  not  on  frontal  tubeifcles, 
remote  at  base,  about  as  long  as  the  body;  6-jointed,  black;  I 
and  II  subequal  and  slightly  narrower  at  base;  III  very  long  and 
thick,  narrow  at  the  insertion  with  II,  longer  than  lY  and  Y 
together;  lY  about  one-half  of  III,  similar  to  it;  Y  short  about 
one  half  of  lY,  narrower  and  smooth;  YI  long  and  setaceous, 
usually  as  loog  as  III.  Beak  long,  reaching  third  cox8B,  pale 
except  at  tip.  Pronotum  of  the  prothorax  narrowed  in  the  mid- 
dle, with  no  lateral  tubercle,  black  or  blackish  with  the  mem- 
brane greenish.  Thorax  all*  black,  slightly  shining.  Wings  as 
in  Aphis,  but  the  venation  varies  a  great  deal ;  third  discoidal 
obsolete  at  base;  sbconl  branch  about  as  far  from  the  margin  as 
from  the  origin  of  the  first;  second  pair  of  wings  with  two  dis- 
coidals,  but  the  second  sometimes  obsolete^  and  with  two  rather 
long  and  slender  booklets.  Legs  pale  brownish  or  more  or  less 
dusky  with  only  the  tips  of  tibiae  quite  black;  tibiae  are  rather 
long  and  somewhat  enlarged  at  the  tip,  which  is  truncated  and 
apparently  hollow  and  with  no  tarsi  proper;  a  short  mammiform 
tubercle,  rounded  at  end,  with  no  claws,  from  the  inner  side  of 
the  hollowed  tibiae  is  all  that  can  be  found  as  a  rudimentary 
tarsus.  I  have  examined  a  great  many  specimens  in  all  stages 
and  at  different  times,  but  have  not  found  the  slightest  variation 
in  this  respect.  Apparently  they  walk  on  the  perpendicular  sur- 
face of  glass  with  more  ease  than  any  other  species  in  this 
family.  Abdomen  pale  green  or  yellowish-green,  more  or 
less  dunky  in  the  middle,  sometimes  forming  a  well  defined  sub- 
quadrate  patch;  ventral  uniformly  pale.    Honey-tubes  compara- 
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tirely  long,  about  as  long  as  the  distance  between  them, 
cylindrical,  dusky  or  black.  Style  very  short  and  tuberculifonn, 
hairy,  concolorous  with  body.  Anal  plates  hairy;  the  upper 
transverse  and  usually  pale,  the  lower  concave  on  the  inner  side 
and  usually  dusky.  Length  of  body  (males)  .05  to  .06;  to  tip  of 
wings  .10  to  11. 

Apterous  forms.  The  pupa-form  is  very  conspicuous  by  its 
reddish-yellow  head  and  thorax,  the  abdomen  being  pale  yellow; 
tip  of  wing-pads  pale.  Antennae  as  in  foregoing  form,  reaching 
honey-tubes.  Eyes  large,  but  the  tubercle  is  not  very  conspicu- 
ous; ocelli  rudimentary  as  brown  spots.  Honey-tubes  reachiug 
tip  of  abdomen,  usually  pale,  sometimes  dusky.  Legs  pale;  tarsi 
rudimentary  as  above.  Larvae  are  slightly  smaller,  pale  yellow, 
with  tortoise-shell  markings  on  the  abdomen.  Legs  and  honey- 
tubes  pale.     Length  of  pupa  .07.     Length  of  larvae  .05. 

The  venation  of  this  species  probably  varies  more  than  in  any 
other  so  far  as  known.  I  give  the  result  of  14  specimens  taken 
at  chance  and  examined  in  reference  to  this. 

Six  had  both  wings  normal. 

Three  had  one  wing  normal  and  the  other  with  the  third  diacoidal  bat  once  branched. 

One  with  the  etigmal  vein  nearly  straight  In  both,  and  with  one-half  of  the  second  forkal 
obsolete  in  one  of  the  wings. 

One  specimen  with  the  second  branch  obsolete  in  one  of  the  wings,  and  the  same  rodimtntarj 
in  the  second. 

One  specimen  with  one  wing  normal;  the  second  with  the  forl^  of  the  first  branch  rudi- 
mentary. 

One  specimen  with  the  stigma!  vein  in  one  of  the  wings  once-branched. 

One  specimen  with  the  third  discoidal  three  times  branched  in  one  of  the  wings,  and  the 
stigmal  yein  once. 


XUI.— Genus  SCHIZONEUBA,  Hartig. 

1.  Schizoneura  americana,  Riley. 

Found  on  the  white  elm  {Ulmus  americana^  L.J  causing  the 
leaves  to  curl  and  become  disfigured.  Very  common  especiallv 
on  young  trees. 

2.  Schizoneura  panicola,  Thomas. 

This  very  peculiar  species,  from  its  inhabiting  the  roots  o. 
grasses,  is  found  rather  common  in  this  locality  on  Panicufn 
glabrum,  L.,  Setaria  glauca,  Beauv.,  and  Eragrosiis  pecHnaceat 
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Tar.,  spectabiliSy  Gray.    The  winged  form  was  observed  plentiful 
September  20th.    Ants  were  generally  found  to  herd  this  species. 

3.    Schizoneura  querci.  Fitch. 

What  was  taken  to  be  this  species  was  taken  on  oak,  but  only 
apterous  form  so  far  seen. 


XIV.--Genu8  GOLOPHA,  Monell. 

1.    Colopha  compressay  Kuch. 

The  cock'scomb  gall  uf  the  white  elm.    (Ulmus  americana,  L.) 
So  far  I  have  not  found  it  very  common  in  this  locality. 


XV.— Genus  PEMPHIGUS,  Hartig. 

1.    Pemphigrus  populicaulis.  Fitch. 

Found  rather  common  on  PoptUus  monUifera,  Ait.  I  have  also 
ibis  species  from  Nicollet  county. 

2.    Pemphigus  populi-transversuSy  Riley. 

Like  the  last  found  on  Populus  monUifera,  Ait.  along  the  river- 
bank.  Sometimes  the  two  were  taken  together  on  the  same 
tree. 

3.    Pemphigus  vagabundus,  Walsh. 

The  unsightly  black  galls  of  this  species  too  often  disfigure 
the  poplafs  in  and  about  Minneapolis  as  they  remain  over  win- 
ter. Toung  trees  seem  especially  to  be  effected,  and  often  almost 
every  twig  ends  with  one  of  these  galls. 

4.    Pemphigus  rhois.  Fitch. 
Found  rather  sparingly  on  Rhu8  glabra,  L. 
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XVI.  -Genus  TYCHEA,  Koch. 
1.    Tychea  radicola,  n.  sp. 

A  few  very  peculiar  specimens  were  foand  on  the  roots  of 
Ambrosia  trifida,  L.,  September  the  14th,  but  as  I  did  not  succeed 
to  find  it  afi:ain,  I  am  not  quite  satisfied  as  to  its  generic  position. 
I  will  give  my  notes  as  taken  at  the  time. 

Apterous  form.    Head   nearly  as  broad  as  long,  rounded  in 
front;  two  small  spots  of  black,  these  probably  are  rudiments  of 
eyes.     Antennas  5  jointed  (or  6-jointed  counting  the  spur  on  the 
last  as  one),  pale  or  only  slighty  dusky  towards  the  tip;  I  and  II 
short  and  subequal,  III  longest  and  about   as  long  as   the    two 
first,  lY  but  a  little  shorter,  V  as  long  as  III  counting  the  spur, 
or  else  about  as  long  as  lY;  smooth,   or  with   a  few  short   and 
slender  hairs  near  the  apex  of  each  joint.    Beak  very  long  reach- 
ing to  the  middle  of  the  abdomen;  first  joint  longest  reaching 
slightly  beyond  the  third  coxae,  second  short,  last  but  a  little 
longer  than  second,  gradually  narrowed  to  a  point  but  not  sharply 
so;  two  last  joints  slightly  dusky.     Abdomen  suborbicular,  very 
convex  above,  color  whitish  (as  is  the  whole  insect),  the  margin 
with  a  row  of  small  tufts  of  white  flocculant  matter.     No  honey- 
tubes  apparent.     Style  short,  globular,  with  some  rather  long 
and  curved  hairs.     Length  of  body  .06. 

The  University  of  Minnesota,  Dec.  1,  1885. 


III. 


REPORT  ON  THE  LOWER  SILURIAN  BRYOZOA  WITH 

PRELIMINARY  DESCRIPTIONS  OF  SOME 

OF  THE  NEW  SPECIES. 


By  E.  0.  ULRICH. 


The  bryozoa  are  unusually  abundant  in  the  Lower  Silurian 
strata  of  Minnesota.  This  is  especially  true  of  the  Trenton 
shales,  in  which  they  constitute  about  two-thirds  of  the  entire 
fauna.  Many  of  the  species  are  extremely  abundant,  and  the 
thin  slabs  of  limestone  are  largely  composed  of  their  fragments. 
The  shales] immediately  succeed  the  **Buflf  limestone,"  in  which 
but  few  remains  of  this  class  of  fossils  occur.  Those  observed, 
moreover,  are  so  badly  preserved  that  it  was  found  impossible  , 
to  determine  the  species.  Just  below  this  limestone  and  rest- 
ing on  the  St.  Peter  sandstone,  is  found  the  building  stone 
commonly  used  at  Minneapolis.  This  limestone  does  not  appear 
to  belong  to  the  Trenton  group,  and,  judging  froin  the  fossils, 
seems  rather  to  indicate  an  equivalence  with  the  Chazy,  or, 
perhaps.  Black  River.  These  strata  are  not  present  in  the 
sections  studied  in  Wisconsin  and  Illinois,  where  the  ''BufT 
limestone"  rests  on  the  St.  Peter  sandstone,  but  at  High 
Bridge,  Ey.,  they  are  represented  by  a  mass  of  rock  several 
hundred  feet  in  thickness.  The  beds  in  the  neighborhood  of 
Lebanon,  Tenn.,  seem  to  belong  to  the  same  age.  The  shales 
which  are  here  called  Trenton,  are  assigned  in  some  preceding 
reports  to  the  ''Hudson  River"  group,  but  the  fossils  contained 
in  them,  notably  the  bryozoa,  show  conclusively  that  that  is- 
not  their  true  position.  Of  the  eighty-three  species  of  bryozoa 
obtained  from  them,  no  less  than  twenty-five  are  identical 
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with  species  occurring  in  the  Trenton  of  New  York,  Canada, 
and  Tennessee.  That  they  really  belong  to  the  Trenton  ii 
further  shown  by  the  fact  that  they  are  superseded  by  the 
Galena. 

In  the  following  list  are  noted  all  the  species  so  far  studied. 
More  extended  investigations  will,  I  do  not  doubt,  swell  the 
number  some  twenty  or  thirty  more.  Because  of  other  engage- 
ments I  did  not  have  the  time  required  to  write  out  descriptions 
of  all  the  new  species,  but  this  is  scarcely  a  cause  for  serious 
regret,  since  the  survey  proposes  to  publish,  at  an  early  date, 
full  descriptions  and  illustrations  of  all  the  species  found  in 
the  state. 


BERENICEA  MINNESOTEN8IS,  n.  8p. 

Zoarium  attached  to  foreign  bodies,  consisting  of  extremely 
thin  patches,  irregular  in  outline.  ^Zooecia  partially  immersed, 
the  exposed  portion  appearing  as  broadly-elliptical  convex 
spaces,  about  l-95th  of  an  inch  in  their  longest  diameter. 
Apertures  somewhat  oblique,  contracted,  circular,  1-200  of  an 
inch  in  diameter,  and  surrounded  by  a  barely  perceptible  rim 
or  peristome.  The  arrangement  of  the  cells  is  usually  more  or 
less  regular  in  curved  diagonal  lines;  not  infrequently,  how- 
ever, the  specimens  show  considerable  variation  in  the  number 
occupying  a  given  space,  while  here  and  there,  a  small  non- 
celluliferou^  spot  may  be  detected.  From  six  to  nine  may  be 
xiounted  in  the  length  of  .1  inch,  but  the  average  number  is 
about  seven. 

The  relations  of  this  species  appear  to  be  almost  exactly 
intermediate  between  the  two  Cincinnati  group  species  B, 
primitiva  and  B.  vesiculosa.  From  the  former  it  differs  in  having 
its  cells  less  immersed,  and  the  apertures  less  prominent  but 
more  distinctly  contracted.  In  distinguishing  B,  minnesotensis 
from  B.  vesiculosa,  the  same  differences  become  apparent,  bat 
reversed  in  their  application. 

Formation  and  locality:  Not  uncommon  in  the  shales  of  the 
Trenton  group,  at  Minneapolis,  Minn. 

Register  No.  5925. 
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BOPAIiONABIA  PERTENUIS,  n.  sp 

Zoarium  adnate;  cells  uniserial,  very  elongate-elliptical, 
about  four  in  the  length  of  .1  inch ;  from  the  proximal  end, 
which  is  very  slender  and  always  more  so  than  the  anterior, 
the  cell  gradually  increases  in  size  until  at  the  center  or  some 
point  nearer  the  anterior  end,  it  has  assumed  a  diameter  of 
about  l-130th  of  an  inch.  This  point  is  marked  by  the  presence 
of  the  subcircular  aperture,  which  is  surrounded  by  a  very 
faint  peristome,  and  has  a  diameter  of  less  than  l-200th  of  an 
inch.  At  every  fourth  or  fifth  cell  the  series  bifurcates;  this 
cell  is  more  abruptly  swollen  and  larger  than  those  intervening, 
while  it  differs  still  further  in  having  its  aperture  situated 
quite  near  the  anterior  end. 

This  species  is  closely  allied  to  the  Stomatopora  (Ropalonaria) 
dongata.  Vine,  from  the  English  Wenlock  deposits.  Its  rela- 
tion to  the  type  of  the  genus,  JB.  venosa,  XJlrich,  from  tht 
Cincinnati  group  of  Ohio,  is  however,  still  more  intimate. 
The  former  it  resembles  in  its  growth,  and  the  latter  in  the 
shape  of  its  cells. 

Formation  and  locality:  Rare  in  the  Trenton  shales,  at  Min- 
neapolis, Minn. 

Register  No.  5926. 

HELOPORA  DIVARICATA,  n.  sp 

Zoarium  segmented;  segments  cylindrical,  poriferous  on  all 
sides,  obtusely  pointed  at  each  end,  and  varying  in  length  from 
two  to  four- tenths  of  an  inch;  their  diameter  varies  between 
.02  and  .03  inch.  Zooecial  apertures  oblique,  ovate,  spreading 
anteriorly,  and  arranged  in  troughs  between  strong  longitu- 
dinal ridges,  six  in  the  length  of  .1  inch.  Passing  around  and 
forming  the  posterior  border  of  the  aperture  is  a  faint  ridge 
that  on  each  side  is  obliquely  directed  across  the  longitudinal 
keels,  where  it  meets  a  similar  line  proceeding  from  one  of  the 
cells  in  the  adjoining  series.  These  divaricating  lines  give  to 
the  strong  vertical  ridges  the  appearance  of  being  marked  by  a 
succession  of  A-shaped  furrows  and  elevated  lines.  Eight  or 
nine  rows  of  cells  suffice  to  pass  around  a  segment. 
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Beyond  the  fact  that  the  zooecia  are  tubular  and  radiate  in 
all  directions  from  a  central  axis,  the  internal  structure  is  un- 
known. 

This  species  is  clearly  congeneric  with  Helopora  fragiliSy  Hall, 
and  H.  spini/ormiSy  Ulrich.     The  last  species  was  originally 
placed  by  me  in  the  genus  Arthroclema  of  Billings.^    At  that 
time  I  had  not  vet  succeeded  in  obtaining  satisfactory  sections 
of  the  type  species  of  Helopora.     Through  the  kindness  of  Mr. 
Arthur  H.  Foord,  who  sent  me  better  material  of  the  species 
than  I  had  yet  seen,  I  have  since  been  enabled  to  work  out  its 
structure.     In  nearly  all  respects  it  is  identical  with  that  of 
H.  spini/ormis.    This  being  the  case,  the  question  whether  Arth- 
roclema could  be  distinguished  from  Helopora  by  characters  of 
more  than  specific  importance  at  once  presented  itself.     While 
I  am  not  yet  prepared  to  assert  that  the  differential  characters 
observed  are  really  of  generic  value,  still  I  believe  that,  pro- 
visionally, the  best  plan  is  to  keep  them  separate.    One  of  the 
most  striking  external  features  of  the  three  species  of  Helopora 
now  described,  and  two  other  species  known  to  me,  is  found  in 
the  arrangement  of  the  zooecial  apertures  between  vertical 
ridges.     These  ridges  are  not  obvious  in  the  Canadian  speci- 
mens of  Arthroclema  pulchellum,  nor  in  the  Minnesota  examples 
at  present  doubtfully  identified  with  that  species.    Instead,  we 
find  two  or  three  more  or  lessflexuous  lines  and  grooves  mark- 
ing the  inter-zooecial  spaces.     A  more  important  difference  is 
found  in  the  reproduction  of  the  segments.     In  the  species  of 
Helopora  this  is  only  terminal;  while  in  Arthroclema pulchdlum 
it  is  both  terminal  and  lateral,  there  being  two  *'  sockets  " 
situated  just  opposite  each  other  on  the  opposite  sides  of  each 
of  the  main  segments  for  the  articulation  of  the  smaller  lat- 
eral branches.     The  form  of  zoarium  resulting  from  this  mode 
of  growth  resembles  that  of  a  feather  in  having  a  strong  cen- 
tral rib  and  more  slender  lateral  branches.     On  the  other  hand, 
the  mode  of  growth  of  Helopora  seems  to  be  precisely  like  that 
of  Arthronema,  Ulrich,  in  which  each  segment  gives  off  from  its 
upper  termination  one  or  two  similar  joints.     Whatever  course 
may  be  finally  adopted  in  the  disposition  of  Helopora  and  Arth* 

*Anii*r.  pal.  brr.,  Jour.  Cin.  8<>c.  Nitt.  HiH.,  vol.  v.  p.  Ifll.  pi.  6,  tig  10,  1  n«  10b. 


STATE  GEOLOGIST.  61 

roclema,  enough  of  their  structure  is  known  to  make  their  ref- 
erence to  the  fam.  Arthranemidos  almost  unquestionable. 

Specifically,  H.  divaricata  is  distinguished  from  H.  spini- 
formis  by  its  slightly  larger  cells,  more  distinct  longitudinal 
ridges,  and  their  peculiar  ornamentation. 

FonncUion  and  locality:  Rather  rare  at  the  base  of  the  Tren- 
ton shales,  at  Minneapolis,  Minn. 

Register  No.  5928. 

PHYLLOPORA?    CORTICOSA,  n    sp. 

Zoarium  flabellate  to  funnel-shaped,  undulating  and  irregu- 
lar in  growth,  composed  of  anastomosing  branches  having  a 
width  varying  from  0.015  to  0.035  inch.  Poriferous  side  pre- 
senting the  appearance  of  a  Fenestella  with  carinate  and  more 
or  less  rigid  branches,  and  much  depressed  dissepiments.  On 
each  side  of  the  sharp  and  usually  spiniferous  median  ridge, 
there  are  two  rows  of  rather  irregularly  alternating  circular  cell- 
apertures,  thirteen  or  fourteen  of  which  occur  in  the  length 
of  0.1  inch.  The  depressed  dissepiments  are  short  and  carry 
two  or  three  rows  of  cells.  In  rare  instances  this  division  of 
the  frond  into  rigid  branches  and  dissepiments  is  not  recogniz- 
able. In  such  fragments,  or  portions  of  elsewhere  normally 
constructed  specimens,  the  branches  anastomose  rather  irregu- 
larly and  are  simply  convex,  not  carinate,  the  median  ridge 
being  apparently  absent.  Branches  on  the  non-celluliferous 
side  of  frond  faintly  striated,  and  tending,  though  not  so  obvi- 
ously as  on  the  poriferous  face,  to  form  longitudinal  ridges. 
Fenestrules  varying  in  outline  from  elongate-elliptical  to  sub- 
circular,  with  a  width  rarely  more,  usually  a  little  less  than 
that  of  the  branches,  and  a  length  from  one  to  three  times 
the  width.  Measuring  transversely,  from  six  to  eight  occupy 
0.2  inch;  longitudinally,  from  two  and  a  half  to  four  occur  in 
the  same  distance. 

Tangential  sections,  cutting  the  frond  through  the  plane  of 
its  expansion  and  near  the  middle  of  its  thickness,  show  that 
the  branches  are  divided  into  approximate  halves  by  an  ob- 
scurely double  wall,  thicker  than  those  of  the  tubes,  diverging 
from  it  toward  each  side.     The  tubes  have  thin  walls,  are  long. 
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and  divided  by  distinct  straight  diaphragms  in  their  outer 
portion.  Where  the  section  divided  the  tubes  just  below  their 
apertures  they  are  seen  to  be  subcircular,  with  slightly  thick- 
ened walls,  and  partially  separated  from  each  other  by  angular 
interstitial  or  abortive  cells,  that  may  be  considerably  smaller 
or  even  a  little  larger  than  the  true  zooecia.  Here  and  there, 
along  the  middle  of  the  branch,  one  of  the  spiniforra  tubuli 
may  be  detected. 

Vertical  sections  show  that  the  zooecial  tubes  also  arise  from 
a  thick  basal  membrane,  from  which  they  diverge  in  an  upward 
and  outward  direction,  that  their  approach  to  the  celluliferous 
surface  is  very  gradual  in  the  lower  half  of  the  branch,  and 
somewhat  less  so  in  the  upper  half.  Here  they  are  crossed  by 
two  or  three  unmistakable  diaphragms,  and  their  number  in- 
creased by  gemmation.  These  shorter  tubes  I  am  inclined  to 
regard  as  representing  the  angular  interstitial  (abortive?)  cells 
noticed  in  describing  the  tangential  section. 

In  transverse  sections  the  branches  are  sub-rhomboidal,  the 
lateral  diameter  being  the  shortest.  The  median  ridge  is  rep- 
resented by  an  obscurely  double  vertical  wall,  dividing  the 
branch  into  two  nearly  equal  portions.  Between  the  two 
laminaB  forming  this  wall  I  can  detect  a  series  of  very  minute 
tubuli,  such  as  are  found  between  the  median  laminae  of  many 
of  the  StictoporidcB.  The  lateral  portion  of  the  circumference 
of  the  cells,  (t.  e.  the  half  directed  toward  the  sides  of  the 
branches,)  is  rounded  or  semi-circular,  while  the  opposite  half 
is  wedge-shaped. 

This  species,  though  in  many  respects  very  peculiar,  is  un- 
questionably allied  to  such  bryozoa  as  Iniricaria  reticulata^ 
Hall,  J.  clathrcUa,  S.  A.  Miller,  Retepora  trentonensiSi  Nicholson, 
B.  angulata.  Hall,  B,  asperatostriata,  Hall,  and  PhyUqpora 
variolata,  TTlrich.  These  species  are  all  congeneric,  but  there 
is  no  established  genus  to  which  they  can  be  referred  with 
certainty.  In  an  earlier  writing*  I  placed  two  of  the  species 
in  King's  genus  PhyUqpora,  but,  at  present,  I  am  inclined  to 
believe  that  the  type  of  that  genus  will  prove  to  be  quite  a 
distinct  form.  Judging  solely  from  Prof.  King's  figures  and 
description  the  affinities  of  P.  ehrenhergi  seem  to  be  not  far 

***Amer.  pa],  bry/*  Joof.  Cin.  Soc.  Nat.  Hiat.  vol.  v,  p.  180. 
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removed  from  Polypora,  McCoy,  and  Lyropora,  Hall.  Should 
this  be  the  case,  then  it  would  be  necessary  to  establish  a 
new  genus  for  the  reception  of  the  species  above  cited,  as  their 
relation  to  those  genera  is  only  very  slight.  In  fact,  I  doubt 
that  their  peculiarities  of  structure  will  admit  of  their  being 
arranged  in  the  same  family.  Still  until  something  furthet  is 
learned  of  the  structure  of  P.  ehrenhergi,  I  have  concluded 
to  defer  the  erection  of  a  new  genus,  and  will,  provisionally 
classify  them  with  Phyllopora,  adding  the  usual  question  mark. 

Specifically,  PJ  cortkosa  is  readily  distinguished  from  other 
species  of  the  genus,  by  the  carinated  character  of  the  branches. 
A  species,  at  present  doubtfully  identified  with  PJ  trentonensis, 
Nicholson,  occurs  in  what  is  called  the  building  rock.  These 
beds  are  the  same  as  those  occurring  in  the  gorge  of  the  Ken- 
tucky river  at  High  Bridge,  Ky.,  and  at  Lebanon,  Tenn.,  and 
most  probably  represent  the  Chazy.  The  PJ  reticulata,  Hall,  is 
quite  common  in  the  Trenton  shales  at  Minneapolis. 

Formation  and  locality:  Trenton,  at  Oxford  mills.  Cannon 
Falls,  Goodhue  Co.,  Minn.,  where  it  is  associated  with  Strep- 
tekMtna  corniculum,  Hall,  Prasopora  conoidea,  n.  sp.,  and  other 
fossils  characteristic  of  the  Trenton  shales  about  Minneapolis. 

Register  No.  3495. 


PTILODICTYA  SUBRECTA,  n.  sp. 

Zoarium  consisting  of  an  unbranched,  flattened,  two-edged, 
straight  or  slightly  curved  frond,  that  gradually  expands  from 
the  acutely -pointed  articulating  ''head'*  upward  from  0.2  to 
0.5  of  an  inch,  the  edges  of  the  rest  of  the  frond  being  parallel, 
or  nearly  so.  The  greatest  width  varies  in  different  examples 
from  0.05  to  0.15  of  an  inch.  The  total  length  is  generally 
about  one  inch,  though  it  is  not  uncommon  to  find  specimens 
of  nearly  twice  that  length.  The  thickness  rarely  exceeds 
0.01  inch.  Cells  rhomboidal,  with  acutely-elliptical  apertures, 
arranged  in  intersecting  diagonal  lines,  the  regularity  of  which 
is  sometimes  interrupted  along  the  narrow,  but  distinct  non- 
poriferous  margin,  where  they  are  slightly  larger  than  over 
the  central  portions  of  the  frond,  and  have  a  tendency  to  form 
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longitudinal  series.  For  a  short  distance  above  the  pointed 
basal  termination  the  zoarium  is  sub-cylindrical,  and  the  cell 
apertures,  being  extremely  elongated  and  apparently  confluent, 
give  this  portion  the  appearance  of  being  finely  striated. 
Measuring  diagonally,  eleven  cells  occur  in  the  leng^th  of  0.1 
inch;  transversely  sixteen,  and  longitudinally  six,  occupy  the 
same  space. 

This  form  takes  the  place  of  P.  (Escharopara)  recta^  Hall,  in 
the  weste»n  exposures  of  the  Trenton  group.  It  is  quite  rare 
in  Kentucky  and  Tennessee,  but  common  in  Minnesota.  If  I 
am  right  in  my  identification,  it  also  occurs  in  the  lower  beds 
of  the  Cincinnati  group  (Utica  shale?)  in  Ohio.  Its  geological 
and  geographical  ranges  are  therefore  quite  extended,  and  make 
it  desirable  that  it  should  be  held  as  distinct,  although  it  is, 
unquestionably,  very  closely  allied  to  both  P.  recta  and  P.  fal- 
ciformiSy  Nicholson.  It  is  narrower  and  generally  smaller  than 
either  of  those  species,  while  its  nearly  straight  iTorm  and  more 
acute  basal  termination  will  serve  to  distinguish  it  from  the 
latter.  The  type  specimens  of  P.  recta  are  sub-cylindrical,  but 
should  this  peculiarity  prove  to  be  due  to  extreme  age,  then  the 
points  of  difierence  between  the  three  forms  would  be  reduced 
to  less  than  specific  importance,  in  which  event  I  should  clas- 
sify them  as  varieties  of  the  same  species. 

The  genus  PtUodictya  as  defined  by  me,  naturally  divides  into 
two  groups:  (1)  the  section  containing  the  type  species,  P. 
lanceolata,  Goldf.,  in  which  the  cells  have  a  plumose  arrange- 
ment; and  (2)  another  section  containing  the  three  species  or 
varieties  in  question,  in  which  the  cells  are  arranged  in  inter- 
secting diagonal  series.  The  first  or  typical  section  of  the  genus 
commences  its  existence  near  the  top  of  the  Cincinnati  group, 
when  the  second  section  has  become  about  extinct,  and  is  best 
represented  in  Upper  Silurian  deposits.  That  its  species  are, 
however,  direct  descendants  from  those  of  the  second  section, 
cannot  be  doubted;  P.  plumaria,  James,  (as  fig.  by  Ulrich),  and 
P.  magnifica,  S.  A.  Miller,  being  clearly  transitional  forms. 
Should  it  become  desirable  to  separate  the  two  groups,  Hall's 
genus  Escharopora  would  include  the  second  section.* 

*  The  Lower  Helderberg  species  referred  to,  Eicharopora^  by  Hall  are  aiieqaivocal  mem- 
bers of  the  typical  secUoa  of  Pliiodictyn. 
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Formation  and  locality:  A  common  species  in  the  Trenton 
shales,  at  Minneapolis,  and  other  localities  in  Minnesota.  It 
also  occurs  in  the  Trenton  limestone  of  Kentucky  and  Ten- 
nessee. 

Register  No.  6929. 

ARTHBOPOBA  SIMPLEX,  n.  sp. 

Zoarium  jointed,  segments  fragile,  unbranched,  acute-elip- 
tical  in  transverse  section,  from  0.4  to  0.7  inch  long,  from 
O.04  to  0.07  inch  wide  and  not  ceeeding  0.04  of  an  inch 
in  thickness.  The  first  segment  is  sometimes  irregularly 
branched^  but  that  condition  does  not  appear  to  be  nor- 
mal. The  base  of  this  joint  is  obtusely  pointed  and  striated, 
the  striae  extending  above  the  articulating  shoulder  one-tenth 
of  an  inch  or  more.  The  extremities  of  the  succeeding  seg- 
ments are  smooth  or  faintly  striated,  and  slightly  swollen. 
Zooecial  apertures,  of  the  younger  segments,  with  the  margin 
distinctly  elevated  so  as  to  leave  a  narrow  interstitial  sulcus 
between  them.  Their  arrangement  is  very  regular  in  trans- 
verse and  intersecting  diagonal  series;  transversely,  seven 
occur  in  0.05  inch;  diagonally,  five  occupy  the  same  space; 
width  of  interstitial  space  less  than  the  shortest  diameter  of 
the  apertures.  Non-poriferous  margin  narrow  und  obliquely 
striated.  On  the  older  and  especially  the  first  segments,  the 
cell-apertures  are  smaller  and  circular,  and  the  width  of  the 
interstitial  spaces  from  one  to  three  times  their  diameter,  the 
non-poriferous  margin  wide,  and  the  whole  inter-apertural  space 
marked  with  fine,  flexuous,  and  faintly  granular  striae. 

In  tangential  sections  the  cells  are  oval,  thick-walled,  and 
each  surrounded  by  one  or  two  rows  of  very  minute  tubuli. 

On  account  of  the  condition  of  the  specimens,  both  the  ver- 
tical and  transverse  sections  are  unsatisfactory. 

This  species  clearly  belongs  to  the  genus  Arthropora,  and  in 
the  structure  and  appearance  of  its  cells,  differs  but  little  from 
A.  shafferi,  Meek.  The  unbranched  condition  of  the  segments, 
however,  will  distinguish  A.  simplex  from  that  species  as  well  as 
from  any  other  form  of  the  genus  known  to  me. 

Formation  and  locality:    The  detached  segments  of  this  spec- 
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ies  are  very  eommon  in  the  Trenton  shales,  at  Minneapolis  and 
other  localities  in  the  state  where  these  beds  are  exposed.     Seg- 
ments of  the  Trenton  variety   of  A.  shafferi  are  also,  though 
rarely,  met  with. 
Register  No,  5933. 


STICTOPORA  MUTABILIS,  n.  sp. 

Zoarium  variable  in  size  and  superficial  aspect.  Typically, 
it  consists  of  branches  dividing  dichotomously  at  intervals  of 
0.3  to  0.4  of  an  inch;  width  of  branches  varying  from  0.10  to 
0.18  inch;  thickness  of  same,  from  0.03  to  0.06  of  an  inch; 
edges  somewhat  acute,  with  non-poriferous  margin  very  scant, 
or  wanting.  Cells  arranged  in  from  sixteen  to  twenty-five 
rows,  between  rounded  and  but  slightly  elevated  longitudinal 
lines;  walls  thick,  apertures  small,  narrow,  elliptical. 

In  old  examples  the  apertures  are  scarcely  recognizable,  the 
surface  appearing  as  simply  striated.  Measured  transversely, 
sixteen  rows  occupy  the  space  of  0.1  inch;  longitudinally, 
seven  and  a  half  or  eight  cells  suffice  to  fill  the  same  space. 

Sections  show  that  the  walls  are  extremely  thick,  that  they 
are  divided  into  longitudinal  series  by  straight  rows  of  very 
minute  but  distinct  tubuli,  and  that  a  variable  number  of  the 
latter  also  occur  between  the  ends  of  the  cells.  In  transverse 
sections  these  tubuli  are  quite  conspicuous  between  the  median 
laminae  of  the  zoarium.  In  vertical  sections,  the  spur  or 
diaphragm  occurring  at  the  base  of  the  thick  portion  of  the 
tube  walls,  gives  to  the  lower  region  of  the  zooecia  the  form  of 
a  semi-circle. 

The  above  sufficiently  describes  the  typical  form  of  this 
species.  The  two  extremes  of  variation  may  be  designated, 
provisionally,  as  varieties  major  and  minor. 


V^ar.  MAJOR,  n.  var. 

The  zoarium  of  this  variety  differs  from  the  typical  form  of 
the  species  in  having  a  more  robust  appearance.  The  branches 
attain  a  width  of  0.3  inch,  and  a  thickness  of  0.12  inch.    Along 
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the  center  of  the  branches,  at  rather  irregular  intervals,  occur 
finely  striated  non-celluliferous  spots,  which  tangential  sec- 
tions show  to  be  occupied  by  an  aggregation  of  the  minute 
tubuli.  The  rows  of  cells  in  the  neighborhood  of  the  edges 
of  a  branch  are  usually  directed  obliquely  outward. 

Var.  MINOR,  n.  var. 

This  variety  is  distinguished  by  its  smaller  size,  thinner 
branches,  and  more  distinctly  developed  non -poriferous  margin. 
Its  branches  vary  in  width  from  0.07  to  0.10  inch,  while  the 
thickness  rarely  exceeds  0.02  inch. 

This  species,  as  well  as  the  two  species  next  described,  are 
congeneric  with  Rhinidictya  nicholsoni,  Ulrich.  When  I  pro- 
posed the  genus  Rhinidictya,  it  was  under  the  impression  that 
Hall's  Stictopora  fenestrata,  the  type  of  the  genus,  was  closely 
allied  to  his  SJ  acuta.  Although  I  have  failed  in  obtaining 
authentic  examples  of  S.  fertestrata  for  comparison,  I  am, 
nevertheless,  convinced  by  the  study  of  specimens  identified 
with  that  species  from  the  Chazy  limestones  of  Kentucky  and 
Tennessee,  that  I  was  in  error,  and  that  the  species  is  really 
more  nearly  related  to  my  J?,  nicholsoni.  The  name  Rhinidictya 
may  therefore  be  erased  from  the  list  of  genera,  while  Stictopora 
must  be  re-defined  and  restricted  so  that  it  will  cover  about  the 
same  ground  lately  occupied  by  the  abandoned  genus.  In  its 
restricted  sense,  Stictopora  is  typified  by  S.  fenestrata,  Hall, 
S.  mutabilis,  Ulrich,  and  S.  nicholsoni,  Ulrich.  The  cells  of 
SJ  acuta,  Hall,  and  its  near  ally  Ptilodictya  fenestelliformis, 
Nicholson,  have  the  structure  of  Pachydicty a,  Ulrich,  to  which 
genus  I  now  refer  them. 

In  the  upper  shaly  layers  of  the  Kentucky  exposures  of  the 
Trenton  group,  S,  mutabilis  is  a  common  fossil,  but  the  two 
varieties,  major  and  minor,  seem  to  be  peculiar  to  the  Minne- 
sota beds.  Young  specimens  are  not  readily  distinguished 
from  S.  nicholsoni,  but  there  is  no  diflSculty  in  separating  the 
fully  matured  examples,  the  cell  walls  being  thicker  and  the 
branches  larger  and  much  heavier  than  in  that  species. 

Formation  and  locality:  Extremely  abundant  in  the  Trenton 
shales  about  Minneapolis,  and  St.  Paul,  Minn. 

Register  Nos.  5938,  5939,  5956. 
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STICTOPORA  FIDEIilS,  n.  sp. 

Zoariam  branching  dichotomously  at  intervals  of  about  0.5 
inch.  Branches  from  0.08  to  0.11  of  an  inch  in  width;  thick- 
ness of  same  varying  from  0.03  to  0.06  of  an  inch;  edges  less 
^  acute  than  usual;  non-poriferous  margin  narrow,  ^looecia 
with  comparatively  thin  walls  and  slightly  oblique,  sub-ovate 
or  quadrangular  apertures,  arranged  in  from  nine  to  twelve 
longitudinal  series,  between  sharp  though  but  slightly  elevated 
lines.  Measured  longitudinally,  eight  or  nine  cells  occur  in 
the  length  of  0.1  inch;  transversely,  six  or  seven  rows  occupy 
^.05  inch. 

In  tangential  sections  dividing  the  cells  just  below  their 
apertures,  the  cell  walls  are  rather  thick,  and  the  tube  cavities 
elliptical,  while  the  longitudinal  elevated  lines  of  the  surface 
are  represented  by  a  straight  dark  line.  A  good  section  will 
show  this  line  to  contain  a  series  of  very  minute  tubuli,  the 
same  as  occur  between  the  divisional  laminae  of  the  two  sides 
of  the  zoarium.  At  a  lower  level  in  the  zoarium  the  cells  are 
subquadrate  near  the  center,  and  rhomboidal  toward  the 
edges  of  the  branch;  the  walls  are  thin,  the  anterior  one 
.  convex. 

Longitudinal  sections  show  that  the  tubes  arise  abruptly 
from  the  divisional  laminae  on  each  side,  and  that  their  course 
to  the  surface  forms  an  angle  with  the  median  line  of  about 
65  deg. ;  the  anterior  side  of  the  walls  is  concave  in  the  lower 
portion,  while  the  posterior  side  is  nearly  straight  throughout. 
A  complete  or  only  partial  diaphragm  is  occasionally  developed 
at  the  termination  of  the  concave  portion  of  the  cell  wall. 

This  species  is  distinguished  from  S.  mutabilis  by  its  slightly 
wider  cells  and  comparatively  thin  walls.  The  cell  apertures 
.  are  consequently  much  larger  than  they  are  in  that  species, 
being  besides  nearly  quadrangular  instead  of  narrow-elliptical. 
Sections  show  S.  fidelis  to  be  clearly  distinct  from,  though 
allied  to  S,  nicholsoni,  Ulrich. 

Formation  and  locality:  Not  uncommon  in  the  Trenton  shales 
at  Minneapolis,  Lanesboro,  and  other  localities  in  Minnesota. 

Begister  No.  5936. 
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STICTOPORA  PAUPERA,  n.  sp. 

Zoarium  small,  fragile,  very  slender  below,  where  it  is  at- 
tached to  foreign  bodies  by  a  rather  dimunitive  basal  expan- 
sion; above  this  it  gradually  expands  until  at  a  distance  of 
about  0.3  of  an  inch  above  the  base,  it  has  attained  its  mature 
width,  varying  in  different  examples  from  0.06  to  0.09  of  an 
inch;  here  also  occurs  the  first  bifurcation,  the  second  occur- 
ring about  0.25  inch  above  the  first,  while  a  third  division,  at 
nearly  the  same  distance  from  the  second,  is  occasionally  met 
with.  The  entire  hight  of  the  zoarium  is,  therefore,  rarely 
more  than  one  inch.  The  greatest  thickness  does  not  exceed 
0.02  of  an  inch.  The  angle  of  bifurcation  is  about  70  degrees/ 
and  quite  the  same  in  all  the  specimens.  Cells  with  small, 
narrow,  elliptical  apertures,  arranged  in  from  ten  to  twelve 
longitudinal  series,  between  slightly  elevated  lines;  the  cells 
in  one  or  two  of  the  outermost  rows  are  directed  obliquely 
outward.  Measuring  longitudinally,  nine  cells  occupy  the 
space  of  0.1  inch;  transversely,  eight  rows  occur  in  0.05  inch. 
Non -poriferous  margin  very  narrow,  only  recognizable  in  good 
specimens. 

This  species  is  also  a  common  fossil  in  the  shaly  layers  of 
the  Trenton  group  in  Kentucky,  where  it  is  associated  with 
S.  mutabilis  and  other  bryozoa  marking  this  horizon.  It  also 
occurs  in  the  Trenton  rocks  of  Canada.  The  small  size  of  its 
zoarium  will  distinguish  it  from  other  species  of  the  genus. 

Formation  and  locality:  Trenton  shales,  at  Minneapolis  and 
other  localities  in  Minnesota. 

Register  No.  5935. 

8TTCTOPORELL.A?    CRIBROSA.  n  sp. 

Zoarium  forming  thin  flattened  expansions,  composed  of 
branches  which  inosculate  at  short  intervals  till  there  is  pro- 
duced a  broad  frond  perforated  at  rythmical  intervals  by  circular 
or  elliptical  fenestrules.  Both  sides  of  frond  celluliferous  and 
consisting  of  two  equal  layers  of  cells  that  have  grown 
together  back  to  back,  each  layer,  however,  preserving  its 
own  concentrically  striated  epithecal  membrane.  Fenestrules 
usually  inclined  to  be  elliptical,  their  longest  diameter  varying 
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from  0.03  to  0.10  of  an  inch,  but  the  prevailing  size  has  a 
diameter  of  about  0.06  inch.  Width  of  branches  about  0.09 
inch;  thickness  of  same,  varying  from  0.02  to  0.06  inch. 
Zooecia  with  subcircular  or  broadly  ovate  apertures,  arranged 
in  quite  regular  diagonal  series,  nine  or  ten  in  the  space  of  0.1 
inch.  Interstitial  spaces  becoming  thicker  with  age,  till  the 
zooecial  apertures  are  separated  by  a  distance  a  little  greater 
than  their  diameter.  Interstitial  pits  numerously  interpolated 
between  all  the  cells.  Around  the  fenestrules  there  is  a  band 
0.02  of  an  inch,  more  or  less,  in  width,  solely  occupied  by 
them. 

Tangential  sections  show  that  the  polygonal  boundary  of 
the  zooecia  is  marked  by  a  dark  line,  which,  the  evidence  at 
hand,  is  not  clear  enough  to  prove  to  have  contained  a  series 
of  extremely  minute  tubuli.  The  visceral  cavity  is  small, 
ovate,  or  subcircular.  The  interstitial  pits  are  numerous,  of 
irregular  shape  and  unequal  dimensions,  often  completely 
filled,  or  only  preserving  a  very  small  central  cavity. 

Vertical  sections  show  that  the  divisional  huuinae  are  flex- 
uous,  that  the  tubes  are  at  first  thin- walled  and  prostrate,  that 
they  subsequently  bend  abruptly  outward,  and  that  their  walls 
at  the  same  time  are  much  thickened  and  marked  with  oblique 
lines  parallel  with  the  form  of  the  apertures.  The  interstitial 
pits,  wherever  observed,  were  entirely  filled  by  a  concentric 
deposit  of  sclerenchyma.  .  No  diaphragms  appear  to  have  been 
developed. 

The  cells  of  this,  and  the  two  species  next  described,  in  all 
the  essential  points  of  structure,  are  precisely  like  those  of 
Siictoporella  interstincfa,  TJlrich.  The  characters  of  the  genus 
as  typified  by  that  species,  are  entirely  peculiar,  and  bear  but 
little  resemblance  to  those  of  Stictopora.  In  fact,  so  far  as  the 
microscopic  structure  is  concerned,  Siictoporella  is  more  nearly 
allied  to  Ptilodictya  than  to  Stictopora^  but  whether  the  peculi- 
arities  of  the  genus  will  necessitate  a  removal  from  the  family 
Sticfoporida^,  I  am  not  yet  prepared  to  assert.  At  any  rate, 
the  structural  distinctness  of  the  genus  is  firmly  established 
by  the  addition  of  the  three  species  in  question,  A  most 
striking  peculiarity  is  presented  by  these  species.  I  refer  to 
the  great  difi^erence  in  the  form  of  the  zoaria,  when  compared 
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with  the  remarkable  similitude  of  the  internal  structure. 
Indeed  it  is  highly  improbable  that  any  one,  giving  them  only 
a  superficial  examination,  would  have  classified  them  as  nearly 
related  species.  Sections,  however,  prove  beyond  any  reason- 
able doubt  that  their  relatiqn  to  each  other  is  really  very  inti- 
mate, although  distinguished  from  each  other  by  very  obvious 
differences  in  their  respective  methods  of  growth. 

An  inosculating  bryozoan  has  been  described  by  Hall  from 
the  Trenton  rocks  of  Wisconsin,  under  the  name  of  Clathro- 
pora  flabellata.  The  description  and  figures  are  both  entirely 
inadequate  for  anything  even  approaching  a  positive  identifi- 
cation. This  style  of  zoarium  pertains  to  at  least  three  Pal- 
aeozoic genera,  and  the  species  might  belong  to  any.  one  of 
these.  That  the  species  which  I  have  above  described  is  dis- 
tinct from  Hall's  species  is  evident.  His  figure  represents  a 
more  robost  zoarium,  the  branches  and  fenestrules  being  over 
twice  as  wide  as  those  of  S.  cnhrosa. 

Formation  and  locality :  Abundant  in  the  Trenton  shales  at 
Minneapolis,  Minnesota. 

Register  No.  5944. 

STICTOPOREIiLA  ANGUL.ARIS,  n.  sp. 

Zoarium  dividing  dichotomously  at  intervals  varying  from 
0.15  to  0.30  of  an  inch.  Branches  usually  about  0.08  of  an 
inch  in  width;  frequently  they  are  narrower,  while  on  the 
other  hand,  a  single  fragment  apparently  referable  to  this 
species  is  twice  as  wide.  The  thickness  is  generally  about  0.03 
inch,  and  never,  so  far  as  observed,  exceeds  0.05  of  an  inch. 
Transverse  section  of  branch  elliptical,  the  margins  being 
rarely  acute,  and  usually  rounded.  Cells  polygonal  or  sub- 
rhoniboidal,  with  sub-circular  apertures  placed  at  the  bottom 
of  a  sloping  "vestibule,**  arranged  in  somewhat  irregular  in- 
tersecting diagonal  series,  nine  in  the  space  of  0.1  inch;  meas- 
ured longitudinally,  seven  and  one-half  cells  occupy  the  same 
space.  Here  and  there  over  the  central  portions  of  the  branch, 
though  never  in  sufficient  number  to  constitute  a  conspicuous 
feature,  may  be  detected  an  interstitial  pit.  On  the  rounded 
margins  of  the  zoarium,   however,  they  are  always  present. 
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Here  they  form  a  series  on  each  side  of  the  median  laminae. 
Sometimes  they  are  very  shallow  and  obscured  by  a  secondary 
deposit  of  sclerenchyma. 

In  tangential  sections,  the  visceral  chambers  of  the  zooecia 
are  oval,  the  interspaces  thick  and  divided  in  the  middle  by  a 
thin,  sharply  defined,  dark  line,  marking  the  boundary  line 
between  adjoining  cells.  Each  cell  somewhat  irregularly  hex- 
agonal. A  few  interstitial  pits,  here  entirely  filled  by  scleren- 
chyma, may  be  detected. 

Vertical  sections  demonstrate  that  the  tubes  are  at  first 
prostrate  and  with  thin  walls.  At  the  point  of  bending  out- 
ward in  their  course  to  the  surface,  the  walls  suddenly  become 
very  thick  and  marked  with  oblique  lines,  representing  the 
form  of  the  campanulate  aperture  at  previous  stages  of  growth. 
Diaphragms  have  not  been  observed. 

The  angularity  of  the  cell  apertures  sufficiently  separates  this 
species  from  S.  interstincta  from  the  Cincinnati  group,  while 
the  same  character,  and  the  diagonal  arrangement  of  the  cells, 
will  serve  to  distinguish  it  from  a  the  species  of  Stictopora 
occurring  in  the  same  beds.  It  cannot  be  confounded  with  its 
much  larger  and  nearest  ally  S,  frondifera. 

Formation  and  locality:  Not  uncommon  in  the  Trenton 
shales  at  Minneapolis,  Minn.,  but  apparently  restricted  to  the 
lower  portion. 

Register  No.  6943. 

STICTOPOREIiLiA  FRONDIFEBA,  n.  sp. 

Zoarium,  consisting  of  large,  thin,  irregularly  branching, 
flabellate  or  undulate  expansions,  which  are  celluliferous  on 
both  faces,  and  have  rounded  and  minutely  pitted  margins. 
Cells  arranged  more  or  less  regularly  in  diagonally  inter- 
secting series  nine  or  ten  in  the  space  of  0.1  inch.  The  cell 
apertures  vary  from  sub-circular  to  sub-rhomboidal.  Inter- 
stitial spaces  rather  thick.  Interstitial  pits,  variously  dis* 
tributed  among  the  zooecial  apertures,  or  aggregated  so  as  to 
form  clusters  or  **macul8e.'*  These  clusters  are  always  quite 
irregular  in  both  size  and  distribution.  Thickness  of  frond 
apparently  never  exceeding  0,10  inch;  usually  it  is  not  more 
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than  half  that  thickness.  Entire  hight  of  zoarium  three  or 
four  inches. 

The  sections  of  this  species  are  almost  exactly  like  those  of 
S.  angularis,  and  do  not  require  a  detailed  description.  One  of 
the  tangential  sections,  however,  shows  clearly  that  the 
boundary  line  between  adjoining  cells  is  occupied  by  a  closely 
arranged  series  of  very  minute  tubuli.  The  evidence  afiPorded 
by  the  sections  of  S.  angularis  and  S,  cribrosa  is  not  sufficiently 
clear  to  allow  me  to  assert  positively  that  these  tubuli  are  also 
present  in  those  species,  but  that  they  are  is  highly  probable. 

Formation  and  locality:  Rather  abundant  in  the  lower  part 
of  the  Trentoii  shales  at  Minneapolis,  Minn.  It  also  occurs  at 
Lanesboro  and  Fountain  in  Fillmore  county. 

Register  Nos.  5945-5947. 
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Zoarium  growing  from  an  attached  basal  expansion  into 
erect,  thin,  undulating  and  often  palmate  fronds,  both  sidies  of 
which  are  celluliferous;  the  hight  and  width  may  be  two 
inches  or  more,  though  it  is  rare  to  find  specimens  more  than 
one  inch  square;  their  thickness  is  usually  about  0.05  of  an 
inch;  very  old  examples  may  attain  a  much  greater  thickness, 
it  being  in  some  not  less  than  0.13  inch.  Margin  of  fronds 
acute,  and  always  more  or  less  distinctly  non-poriferous.  Cell 
apertures  large,  oval,  and  arranged  in  regular  intersecting 
series,  in  which  six  or  seven  occur  in  the  length  of  0.1  inch. 
Measuring  longitudinally  (t.  e.  across  their  larger  diameter) 
four  or  five  occupy  the  same  space.  On  a  few  specimens  the 
zooecial  apertures  are  surrounded  by  a  thin  rim  or  peristome. 
This  feature  may  indicate  a  particular  stage  of  development, 
or  only  an  exceptional  state  of  preservation.  Inter-apertural 
space  only  moderately  thick,  generally  smooth,  it  being  only 
in  rare  instances  that  the  really  numerous  interstitial  cells  can 
be  detected  at  the  surface.  At  intervals  of  about  0.15  of  an 
inch  the  surface  presents  smooth  spots  or  maculae.  Usually, 
these  are  not  elevated  above  the  general  plane  of  the  surface, 
but  in  a  few  cases  they  are  rather  prominent. 
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1)1  vertical  sections  the  tubes  arise  somewhat  abruptly  from 
the  iiiedian  laminae,  near  which  their  walls  are  thin.  The 
interstitial  tubes  are  developed  almost  immediately,  and  in 
their  lower  portion  are  crossed  by  numerous  very  distinct 
diaphragms,  that,  as  the  surface  is  approached  become  entirely 
obsolete,  or  at  least  much  obscured  by  a  deposit  of  sclerenchyma. 
In  the  ''maculse**  which  contain  only  interstitial  tubes,  the 
diaphragms  are  decidedly  vesicular.  The  true  zooecia  are 
crossed  at  intervals  about  equalling  their  diameter,  by  from 
two  to  four  complete  diaphragms.  These  recur  at  about  the 
same  level  in  all  the  tubes. 

In  tangential  sections  near  the  central  axis,  the  zooecia  have 
thin  walls,  are  broadly  ovate,  and  more  or  less  completely 
separated  from  each  other  by  a  series  of  angular  interstitial 
cells.  Nearer  the  surface  the  walls  of  the  tubes  become  thick- 
ened and  ring-like,  but  the  original  boundary  remains  distinct 
as  a  sharply  defined  dark  line.  Within  this  line  there  is  a 
series  of  extremely  minute  tubuli.  Just  below  the  surface  of 
fully  matured  examples  the  "maculae*'  are  marked  with  a  num- 
ber of  series  of  the  same  kind  of  tubuli,  while  in  the  ordinary 
interspaces  between  the  zooecia  they  arrange  themselves  into 
two  flexuous  and  often  interrupted  lines.  It  is,  however,  only 
in  exceptionally  preserved  spots  that  these  tubuli  are  recogniz- 
able, they  being  generally  represented  by  apparently  structure- 
less dark  lines. 

in  good  transverse  sections  dividing  the  zoarium  vertically 
but  at  right  angles  to  the  direction  of  growth,  these  tubuli  are 
very  plain  between  the  divisional  laminae. 

This  fine  species  is  clearly  distinct  from  any  other  species  of 
the  genus  known  to  me,  while  in  its  generic  characters  it  is  as 
typical  of  Pachydictya  as]  is  P.  robusta,  the  type  of  the  genus. 
Its  foliaceous  zoarium  will  distinguish  it  from  all  the  associated 
species,  with  the  exception  of  Stictoporella  frondifera.  That 
species  occurs  on  the  same  slabs,  and  a  careless  collector  might 
confound  them.  Still,  after  a  little  study,  the  differences  in 
the  size  and  shape  of  their  cells  will  become  so  evident  that 
they  may  be  distinguished  at  a  glance. 

Formation  and  locality.    Apparently  restricted  to  the  lower 
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layers  of  the  Trenton  shale,  in  which  it  is  abundant,  at  Min- 
neapolis, Minn. 
Register  No.  5948. 

PACHYDICTYA  OCCIDEN TALIS,  n.  sp 

• 

Zoarium  ramose,  or  subpalmate  towards  the  base,  dividing 
above  into  small  branches;  width  of  branches  varying  from 
0.13  to  0.40  of  an  inch.  Cross  section  of  branches  acutely 
elliptical,  about  0.05  inch  in  thickness  centrally.  Margins 
sharp  with  a  narrow,  smooth  or  finely  striated,  non -poriferous 
border.  Cells  arranged  in  longitudinal,  and  more  or  less  regu- 
lar intersecting  diagonal  series ;  apertures  ovate,  slightly  longer 
than  broad.  About  six  cells  in  0.1  inch,  measured  longitudin- 
ally, and  eight  in  the  same  space  measured  diagonally.  The 
wider  specimens  exhibit  along  the  center  of  the  branch  a  series 
of  smooth  and  apparently  solid  spots,  which  vary  considerably 
in  size.  All  the  examples  noticed  present  at  least  one  of  these 
spots,  situated  just  below  the  bifurcation  of  the  branches. 

Internal  structure  as  in  other  species  of  the  genus. 

This  species  is  closely  allied  to  both  P.  acuta,  Hall,  sp  ,  and 
P.  fenestelliformiSy  Nicholson,  sp.,  and  is  of  interest,  princi- 
pally, because  it  represents  an  unequivocal  connecting  link 
between  those  species. 

Formation  and  locality.  Not  uncommon  in  the  upper  layers 
of  the  Trenton  shales,  at  St.  Paul,  Minn. 

Register  No.  5949. 

PACHYDICTYA  FIMBRIATA,  n.  sp. 

Zoarium  small,  ramose,  dividing  dichotomously  at  variable 
intervals.  Branches  thin,  rarely  more  than  0.02  of  an  inch  in 
thickness,  and  from  0.09  to  0.18  of  an  inch  in  width.  Non- 
poriferous  margin,  obliquely  striated,  very  wide,  extremely  thin 
and  sharp,  and  wavy  or  ruffled.  Over  about  one-half  the  sur- 
face along  the  middle  of  the  branches  the  cells  are  arranged  in 
regular  alternating  or  sub-alternating  longitudinal  series,  in 
which  six  to  seven  occupy  the  space  of  0.10  inch;  measuring 
transversely  five  rows  occur  in  0.05  inch.     The  two  or  three 
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rows  between  these  and  the  non-poriferous  margin  are  not  so 
regular  in  their  arrangement,  their  apertures  being,  besides, 
separated  by  somewhat  wider  interspaces,  and,  usually  at  least, 
directed  obliquely  outward.  Cell  apertures  broadly  elliptical 
longer  than  wide,  and,  in  perfectly  preserved  examples,  sur- 
rounded  by  a  faintly  elevated,  thin  border.  Inter-apertural 
spaces  about  half  as  wide  as  the  longer  diameter  of  the  cell- 
mouths,  smooth  or  faintly  striated  longitudinally. 

Internal  structure  as  in  P.  acuta,  and  other  species  of  the 
genus. 

Good  examples  of  this  species  cannot  be  confounded  with 
any  other  species  known  to  me,  as  the  wavy  or  ruffled  appear- 
ance of  the  wide  non-poriferous  margin  gives  them  a  very 
peculiar  and  characteristic  aspect.  In  other  respects  the  spe- 
cies is  very  closely  related  to  P.  acuta,  Hall,  and  less  closely  to 
P.  occidentalism  Ulrich. 

In  the  higher  layers  of  the  Trenton  shales  at  St.  Paul,  I  have 
noticed  a  number  of  specimens,  which,  while  it  does  not  seem 
probable,  may  still  prove  to  belong  to  a  robust  variety  of  this 
species.  In  these  the  non-poriferous  margin  is  wide,  but  not 
wavy,  and  the  cell-apertures  smaller  and  narrow,  while  the 
walls  or  interspaces  are  thick  and  usually  wider  than  the  aper- 
tures, and  more  distinctly  striated.  The  branches  have  an 
average  width  of  0.18  inch,  and  a  thickness  of  0.06  inch  or  more. 
Should  these  differences  prove  constant  then  they  ought  to  be 
considered  as  of  specific  importance. 

Formation  and  locality:  Rather  common  in  the  lower  part  of 
the  Trenton  shales,  at  Minneapolis,  Minn. 

Register  No.  5960. 

PACHYDICTYA  CONCILIATRIX,  n.  sp. 

Zoarium  consisting  of  triangular  stems,  celluliferous  on  the 
three  concave  sides,  and  constructed  on  the  same  general  plan 
as  Prismopora,  Hall.  Margins  sharp,  non-poriferous,  and 
faintly  striated.  Branching  takes  place  by  the  development  of 
a  non-celluliferous  ridge  in  the  centre  of  one  of  the  sides, 
which,  rising  gradually,  eventually  forms  one  of  the  non-porif- 
erous margins  of  the  new  branch  or  stem.     Cell  apertures  sub- 
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circular  to  oval,  arranged  in  longitudinal  series  in  the  central 
third  of  the  sides,  while  those  nearer  the  margins  are  larger 
•  and  directed  obliquely  outward  and  upward.  Interstitial  spaces 
•of  somewhat  variable  thickness,  usually  equaling  about  one- 
half  the  diameter  of  the  apertures;  surface  minutely  granular, 
and  where  the  cells  have  a  regular  arrangement,  the  granules 
form  rows.  Measured  longitudinally,  six  or  seven  cells  occupy 
0.1  inch.  Width  of  branches  varying  .from  0.13  to  0.18  of  an 
inch. 

This  very  interesting  and  I  might  sp,y  prophetic  species, 
demonstrates  what  I  have  only  suspected  heretofore.  That  is, 
the  relationship  of  Pachydictya  with  the  Cystodictyonidae,  In 
fact,  the  genus  lacks  only  the  small  '4ip"  to  be  a  typical  mem- 
ber of  the  family,  and  it  is  questionable  whether  this  deficiency 
is  of  sufiScient  importance  to  exclude  the  genus. 

Formation  and  locality:  Trenton  group  at  Cannon  Falls, 
Goodhue  county,  Minnesota,  where  it  is  associated  with  Phyl- 
lopora?  corticosa,  Ulrich,  and  Streptelasma  corniculum,  Hall. 

Register  No.  5952. 

CKEPIPORA  IMPOLITA,  n.  sp. 

Zoarium  large,  solid,  irregularly  ramose,  or  simply  nodulated. 
Branches  from  0.2  to  0.8  of  an  inch  in  diameter.  Hight  from 
two  to  four  inches.  Cells  large,  and  rather  regularly  arranged, 
eleven  in  the  space  of  0.2  inch.  Walls  thin.  Apertures  direct, 
polygonal  to  sub-rhomboidal,  with  the  lower  margin  very 
slightly  elevated,  and  showing,  in  good  specimens,  the  ends  of 
the  two  vertical  lamellae  or  teeth  on  the  inside  of  the  aper- 
ture. Interstitial  cells,  always  few,  usually  absent.  When 
present  they  are  gathered  ogether  so  as  to  form  small 
**maculae." 

In  tangential  sections  the  walls  are  seen  to  be  thoroughly 
amalgamated,  and  the  vertical  lamellae  or  ''teeth"  usually 
represented  by  two  spots  on  one  side  of  the  tube,  that  are  of  a 
conspicuously  lighter  color  than  other  portions  of  the  wall. 
In  better  sections  their  normal  appearance  may  be  observed. 
This  is  crescentic  or  horse-shoe-shaped,  with  the  ends  project- 
ing into  the  eell-cavity. 


78  FOaRTEBNTH  ANNUAL  B£POBT. 

In  longitudinal  sections,  the  tubes  are  gently  curved,  appar- 
ently  throughout  their  length,  and  crossed  at  remote  intervals, 
by  exceedingly  thin,  straight  diaphragms.  The  walls  seem  ta 
have  been  perforated  by  numerous  connecting  ''foraminae** 
and  are  composed  of  rapidly  alternating  dark  and  lighter 
shades  of  sclerenchyma. 

The  transverse  section  is  very  nearly  like  the  tangential; 
proving  that  the  branches  are  not  divided  into  differentiated 
**mature*'  and  **immature"  regions,  but  that  the  zoarium  is 
really  of  the  nature  of  massive  or  parasitic  species. 

This  very  abundant  species  is  readily  distinguished  from  all 
the  associated  forms,  by  its  irregular  growth  and  large  cells. 

FormcUion  and  locality:  Trenton  shales  at  Minneapolis, 
Lanesboro,  and  other  localities  in  the  state. 

Register  Nos.  5958  to  5962. 

MONTICUL.IPORA  GRANDIS,  n    sp. 

Zoarium  irregularly  massive  and  often  tending  to  become 
sub-ramose.  Cells  polygonal,  thin  walled.  Surface  without 
monticules  but  exhibiting '  at  intervals  of  0.2  of  an  inch  con- 
spicuous groups  of  large  cells,  that  are  often  nearly  twice  the 
size  of  those  of  the  ordinary  dimensions.  Eight  or  nine  of  the 
smaller  occupy  0.1  inch;  the  average  diameter  of  those  in  the 
groups  is  about  l-55th  of  an  inch. 

In  vertical  sections  the  tubes  proceed  to  the  surface  in 
straight  or  curved  lines  according  to  the  form  of  the  zoarium. 
They  are  provided  with  thin  walls,  and  usually  two,  more  or 
less  closely  arranged  series  of  cystoid  diaphragms,  one  on  each 
side  of  the  tube,  the  intervening  space  being  crossed  by  an 
equal  number  of  straight  diaphragms. 

Tangential  sections  show  that  the  cells  are  polygonal  and 
thin- walled;  the  opening  left  by  the  cystoid  diaphragms  is 
large,  ovate,  or  sub-circular,  and  while  it  is  usually  lateral  in 
position,  it  is  not  infrequently  central.  The  angles  of  junction 
of  the  cells  are  a  little  thickTened,  and  there  is  some  evidence  to 
show  that  they  contained  very  small  spiniform  tubuli. 

This  fine  species  resembles  in  its  growth  the  more  irregular 
examples  of  M.  laevis,  Ulrich,  from  the  Cincinnati  group.    The 
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cells  of  ilf .  grandis,  are  however  larger  and  the  interual  struct- 
ure quite  different. 

Formation  and  locality :  Fragments  of  this  species  are  rather 
rare  in  the  lower  portion  of  the  Trenton  shales,  at  Minneapolis, 
Minn.  The  vertical  range  of  the  species  is  apparently  not 
more  than  six  or  eight  feet. 

Register  No.  5969. 

HOMOTRYPA  MINNESOTEN8IS,  n.  sp. 

Zoarium  ramose,  branches  cylindrical  or  sub-cylindrical, 
from  two  to  four  tenths  of  an  inch  in  diameter,  and  branching 
at  rather  long  intervals,  that  are  rarely  less  than  one  and  a 
half  inches  and  often  more  than  two  inches.  Surface  smooth, 
no  monticules  h&.ving  been  observed  in  any  of  the  numerous 
examples  studied.  Cells  of  conspicuously  larger  size  than  the 
average  are  collected  into  groups,  of  which  the  centers  are 
about  0.13  of  an  inch  apart.  The  cells  composing  the  groups 
enlarge  gradually,  those  near  the  middle  being  about  twice  as 
large  as  the  ordinary  cells  occupying  the  intervening  spaces. 
Center  of  groups  often  marked  by  a  small  sub-solid  or  pitted 
space.  Ordinary  cells  polygonal,  with  thin  walls,  and,  some- 
times, very  oblique  apertures;  more  commonly  they  are  nearly 
direct,  while  in  a  few  of  the  large  specimens  they  are  really  so. 
About  eleven  of  the  smaller  or  ordinary  cells  occur  in  the  s])aee 
of  0.1  inch. 

Vertical  sections  show  that  the  peripheral  or  ** mature" 
region  is  very  narrow,  that  the  tubes  are  long  and  vertical  in 
the  axial  region,  and  that  their  course  to  the  aperture  forms 
a  very  gentle  curve.  The  walls  in  the  axial  region  are  ex- 
tremely thin  and  wavy.  Near  the  surface  they  are  appreciably 
thickened.  Diaphragms  wanting  in  the  axial  region,  but 
present  in  the  peripheral  portion  of  the  tubes,  where  they 
recur  at  intervals  of  from  one-fourth  to  one  tube  diameter. 
Along  the  upper  wall  is  the  characteristic  series  of  cystoid 
diaphragms.  The  obliquity  of  the  cell-apertures  and  the  ex- 
treme brevity  of  the  matured  portion  of  the  tubes,  render  the 
preparation  of  satisfactory  tangential  sections  very  difiScult. 
The  more  successful  ones  show  that  the  cell  walls  are  compar- 
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atively  thin,  that  a  variable  number  of  interstitial  cells  is  in- 
terpolated among  the  ordinary  zooecia,  while  here  and  there, 
somewhat  obscure  traces  of  the  connecting  foraminae  may  be 
detected. 

Transverse  sections  show  the  greatly  disproportionate  devel- 
opment of  the  axial  region  as  compared  with  the  peripheral. 
They  also  show  that  in  the  axial  region  the  tubes  are  provided 
with  extremely  thin  walls,  and  that  near  the  surface  they  are 
flattened  and  their  size  considerably  reduced. 

This  is  a  true  species  of  Homotrypa,  and  is  nearly  related  to 
H.  obliquGy  TJlrich,  from  the  Cincinnati  group  of  Ohio,  but 
still  closer  in  its  affinity  with  an  undescribed  species  occur- 
ring in  the  upper  half  of  that  formation.  From  the  first,  H. 
minnesotensis  is  distinguished  by  its  smooth  and  sub-cylindrical 
branches,  and  other  less  obvious,  differences. 

Formation  and  locality;  Common  in  the  Trenton  shales  at 
Minneapolis,  St.  Paul,  Lanesboro,  and  other  localities  in  the 
state. 

Register  Nos.  5970  to  5976. 

HOMOTRYPA  GXIL.IS,  n.  sp. 

Zoarium  ramose,  branches  slender,  cylindrical,  about  0.15  of  an 
inch  in  diameter,  and  dividing  at  intervals  of  one  inch  or  more. 
Entire  hight  of  zoarium  from  one  to  three  inches.  Surface 
smooth.  Cells  with  rounded^  direct  apertures,  and  moderately 
thick  walls.  Ten  or  eleven  of  the  ordinary  size  occur  in  the 
length  of  0.1  inch.  Groups  of  cells,  slightly  larger  than  the 
average,  are  present,  but  do  not  constitute  a  conspicuous  feature. 
Interstitial  cells  rather  numerous,  especially  between  the  cells  of 
the  groups  just  mentioned.  Diaphragms,  wanting  in  the  axial 
region,  but  present  in  the  short,  abruptly  bent  peripheral  region, 
where  the  walls  are  also  thickened)  and  a  short  series  of  cystoid 
diaphragms  is  developed. 

At  first  I  was  inclined  to  regard  this  species  as  the  young  of 
H,  minnesotensis.  But  this  is  evidently  not  the  case,  as  the 
specimens  have  a  more  matured  look  than  many  much  larger 
specimens  of  that  species.  The  walls  get  thicker  and  the  aper- 
tures more  rounded  than  is  the  case  in  even  the  most  matured 
examples  of  H.  minnesotensis. 
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Formation  and  locality:    Not  uncommon  in  the  lower  portion 
of  the  Trenton  shales  at  Minneapolis,  Minn. 
Register  No.  5976. 


HOMOTRYPA  SUBBAMOSA,  n.  sp. 

Zoarium  sub-ramose,  branches  sub-cylindrical  or  slightly  flat- 
tened, with  the  upper  extremities  rounded  and  expanded.^ 
Branches  varying  in  diameter  from  0.2  to  0.4  of  an  inch ;  appar- 
ently dividing  but  once  or  twice,  the  entire  zoarium  being  rarely 
more  than  one  inch  and  a  half  in  hight.  Surface  without  mon- 
ticules. Cells  with  moderately  thin  walls,  and  pol3'gonal  and 
direct  apertures;  nine  or  ten  occupy  the  space  of  0.1  inch.  At 
irregular  intervals  the  surface  presents  inconspicuous  clusters  of 
cells  that  are  slightly  larger  than  the  average.  Well  developed 
spiniform  tubuli  occur  at  most  of  the  angles  of  junction  between 
the  cells.    They  constitute  a  marked  feature  on  ail  good  specimens. 

Longitudinal  sections  show  that  the  tubes  proceed  from  the 
axial  region  to  the  outer  surface  in  a  gentle  but  gradually  increas- 
ing curve;  that  at  unequal  intervals  several  parallel  convex  lines 
of  diaphragms  cross  the  branch;  that  between  these  the  dia- 
phragms may  be  absent  or  scattered  and  infrequent;  that  the 
walls  throughout  the  axial  region  are  thin  and  decidedly  wavy; 
that  they  are  moderately  thickened  in  the  peripheral  or  "ma- 
ture *'  region,  and  are  there  provided  with  a  more  or  less  closely 
arranged  series  of  cystoid  diaphragms,  the  extent  of  which,  of 
coarse,  depends  entirely  upon  the  age  of  the  specimen. 

In  tangential  sections  the  walls  are  moderately  thin,  the  cell- 
cavity  is  sub-angular,  and  exhibits  usually  at  one  side  the  cres- 
centic  opening  left  by  the  cystoid  diaphragms.  The  spiniform 
tubuli  are  large,  and  as  the  walls  are  comparatively  thin,  they 
are  more  striking  than  usual  with  species  of  the  genus. 

This  is  not  closely  related  to  either  of  the  preceding  species, 
but  finds  its  nearest  allies  in  several  undescribed  species  of  Ohio 
and  Kentucky. 

Formation  and  locality:  Not  common  in  the  Trenton  group  at 
Minneola,  Ooodhue  Co.,  Minn. 

Register  No.  5980- 
6 
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HOMOTBTPA  INSI6NIS»  n.  sp. 

Zoarium  sab-ramose,  from  one  to  two  inches  in  hight;  branches 
snb-ojiindrical  or  flattened,  often  lobate,  or  throwing  off  short 
branches,  the  distal  extremities  of  which  are  concave.  Diameter 
of  branches  varying  from  0.15  to  0.30  of  an  inch.  Surface 
smooth,  without  monticules.  Cells  with  very  thin  walls,  and 
shallow  apertures.  These  two  conditions  conduce  to  give  the 
cell-apertures,  especially  those  of  the  younger  specimens,  the 
appearance  of  being  extremely  oblique,  when  in  fact  they  are 
but  slightly  so,  and  in  old  examples  not  at  all.  An  explanation 
of  this  peculiarity  is  found  in  the  fact  that  the  cystoid  diaphragms 
occur  just  beneath  the  top  of  the  thin  cell-walls,  and  the  least 
wearing  will  remove  the  wall  all  around  the  cell  excepting  at  the 
small  posterior  opening  left  by  the  cystoid  diaphragms.  Groups 
of  cells  of  larger  size  than  the  average^  occur  at  intervals  of 
about  0.12  of  an  inch.  Ten  or  eleven  of  the  ordinary  cells  occupy 
0.1  inch. 

Tangential  sections  show  that  the  walls  are  thin,  that  small 
spiniform  tubuli  occupy  many  of  the  angles  of  junction,  and  that 
the  sub-circular  opening  or  tube  left  on  the  posterior  side  of  the 
cell  by  the  cystoid  diaphragms,  is  comparatively  small,  and  unless 
sharply  defined,  may  be  overlooked. 

In  vertical  sections  the  tubes  in  the  axial  region  are  not  pro- 
vided with  diaphragms  excepting  in  special  zones,  where  they  are 
numerous.  In  the  peripheral  region  they  are  crowded,  and 
although  greatly  resembling  ordinary  straight  diaphragms,  they 
are,  nevertheless,  of  the  nature  of  cystoid  diaphragms.  Their 
posterior  portion  is  in  most  cases  abruptly  bent  inward,  but  at  a 
point  so  near  the  wall  of  the  tube  that  it  may  be  overlooked. 

The  distinguishing  features  of  this  species  are  the  thin  walls, 
the  shallowness  of  the  cells  at  their  apertures,  and  the  large  size 
and  number  of  the  cystoid  diaphragms.  Slightly  worn  examples 
are  readily  identified  by  the  peculiar  obliquity  of  the  cell-aper- 
tures, which  for  the  reasons  given  in  the  description,  appear  to 
be  very  small,  the  larger  portion  of  the  surface  being  occupied 
seemingly  by  wall-substance. 

FormatioH  and  locality:  Rather  rare  in  the  Trenton  shales  near 
Fountain  and  Lanesboro,  in  Fillmore  Co.,  Minn. 

Begister  Nos.  5977  to  5979. 
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HOMOTRYPEL.L.A,  nov.  gen. 

Zoaria  somewhat  irregularly  lamose,  rarely  frondescent;  mon- 
ticules wanting;  small  maculae  of  interstitial  cells  usually 
present.  Zooecia  small,  with  moderately  thick  w^lls  and  cystoid 
diaphragms.  Interstitial  cells  numerous,  often  completely  isola- 
ting the  true  zooecia;  diaphragms  straight.  Spiniform  tubuli 
very  numerous,  of  medium  size,  and  frequently  encroaching 
upon  the  visceral  cavity  of  the  zooecia. 

Type:     H.  instabilis,  n.  sp. 

The  above  characters  are  represented  in  at  least  six  species  now 
before  me.  They  are  all  new  to  science  with  the  exception  of 
one,  a  description  of  which  has  been  published  by  me  under  the 
name  of  Chaetetes  grameli/erus*  It  is  a  common  species  in  the 
Trenton  shaly  limestones  of  Kentucky.  Of  the  remaining  five 
species,  three  occur  in  the  Cincinnati  group  of  Ohio,  one  in  the 
same  formation  in  Illinois,  and  the  last  in  the  Trenton  shales 
of  Minnesota.  Judging  from  the  aggregate  of  characters,  the 
position  of  the  genus  is  intermediate  between  Peronopora,  Nich- 
olson, and  Atactoporella,  Ulrich,  on  the  one  side,  and  Homotrypa, 
Ulrich,  on  the  other.  The  genus  is  also  related  to  Leioclema  and 
Batostoniella,  Ulrich,  but  differs  in  the  tabulation  of  the  zooecia. 

HOMOTRYPELliA  INSTABILIS,  n.  sp. 

Zoarium  ramose,  branches  rounded,  sometimes  irregularly 
nodular  or  lobate,  and  varying  in  size,  some  being  slender  and 
not  more  than  018  of  an  inch  in  diameter,  while  others  are 
much  heavier  and  in  several  instances  exceed  0.3  inch  in  diameter. 
Superficial  aspect  of  cells  presenting  a  variety  of  appearances 
depending  upon  the  age  and  preservation  of  the  specimens.  In 
well  preserved  younger  examples  the  cells  are  comparatively 
thin -walled,  subcircular,  and  surrounded  by  slightly  smaller,  an- 
gular, interstitial  cells.  When  a  little  worn,  and  this  is  especi- 
ally the  case  in  the  larger  specimens,  the  walls  appear  very  thick, 
the  cell-apertures,  sub-circular  or  irregularly  infiected,  and  the 
interstitial  cells  scarcely  recognizable  as  such;  or  the  visceral 
cavities  of  the  latter  are  filled  solid,  and  the  observer  is  apt  to 
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suppose  that  they  are  absent.  In  well  preserved  and  fullj 
matured  examples  the  interstitial  cells  are  again  obscured  by  the 
spiniform  tubuli.  These  are  rather  small  but  numerous,  there 
being  two  or  three  to  each  cell.  Small  ''maculae"  of  interstitial 
cells,  usually  appearing  as  non-poriferous  smooth  spots,  may  oc- 
cur at  intervals  of  about  0.12  of  an  inch.  Eleven  or  twelve  of 
the  true  zocecia  occupy  0.1  inch;  the  diameter  of  their  apertureu 
is  about  Y^th  of  an  inch. 

In  tangential  sections  the  polygonal  line  of  contact  between 
the  cells  is  nearly  always  sharply  defined.  The  interstitial  cells 
are  numerous  and  of  unequal  size,  though  usually  of  much 
smaller  size  than  the  true  zooecia.  The  walls  of  both  kinds  of 
cells  are  of  equal  thickness,  the  portion  of  same  immediately 
surrounding  the  visceral  cavity,  being  also  of  darker  hue  than 
beyond.  Visceral  cavity  of  true  zooecia  often  sub-circular  or 
ovate,  but  more  commonly  with  an  irregular  outline,  due  to  the 
encroachment  of  the  conspicuous  spiniform  tubuli.  These  are 
nearly  <ir  quite  as  large  as  the  interstitial  cells,  and  differ  from 
them  only  in  having  their  central  portion  entirely  filled  by  a 
dark  deposit  of  sclerenchyma.  Their  number  varies  from  one  to 
three  times  that  of  the  true  zooecia.  At  unequal  intervals  the 
section  presents  small  irregular  aggregations  of  the  interstitial 
cells.  The  cystoid  diaphragms  are  not  present  in  these  sections 
excepting  when  they  are  prepared  from  very  young  examples  or 
cut  the  zoarium  at  a  deep  level. 

In  the  axial  region  of  a  vertical  section  the  walls  of  the  tubes 
are  thin  and  undulated,  the  diaphragms  straight  and  remote,  and 
the  direction  of  the  tubes,  from  their  point  of  origin  to  where 
they  enter  the  "mature"  or  peripheral  region,  forms  an  angle 
of  about  twenty  degrees  with  the  imaginary  central  axis  of  the 
branch.  In  the  peripheral  region  this  angle  is  gradually  increased 
until  the  maximum  of  about  seventy-five  degrees  is  attained.  At 
the  same  time  the  walls  are  much  thickened,  and  the  numerous 
interstitial  cells  and  spiniform  tubuli  are  developed.  The  former 
are  distinguished  from  the  true  zooecia  by  the  fact  that  they  are 
intersected  by  straight,  complete  diaphragms  only,  while  the  true 
zooBcia  have  the  superior  wall  lined  in  a  portion  of  their  length 
by  a  series  of  cystoid  diaphragms.  These  structures  number 
From  eight  to  fifteen  in  each  tube,  and  are  developed  only  in  the 
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region  intervening  between  the  fully  matured  peripheral  and  the 
immature  axial  region.  Beyond  them  the  diaphragms  are 
crowded  and  essentially  horizontal.  In  the  interstitial  tubes 
they  are  scarcely  more  crowded  than  in  the  true  zooecia,  and, 
especially  in  the  outer  portion,  more  or  less  obscured  by  scleren- 
chyma. 

It  is  highly  probable  that  the  above  description  embraces  more 
than  one  species.  Both  extremes  in  size  present,  besides  some  im- 
portant differences  in  internal  structure.  These  have  not  been 
noted  in  the  descriptions  of  the  sections,  the  character  of  what 
I  regard  as  the  typical  form  alone  being  given.  Until  I  can  give 
more  time  to  the  examination  of  the  relative  importance  of  the 
variations  noticed,  I  have  deemed  it,  in  the  meantime,  advisable 
to  describe  them  under  one  specific  name. 

Formation  and  locality:  Rather  common  in  the  Trenton  shales, 
at  Minneapolis  and  other  localities  in  the  state  of  Minnesota. 

Register  Nos.  5025,  5981  and  5982. 

PBASOPOBA  SIMUIiATBIX,  n.  ep. 

Zoarium  discoid  when  young,  hemispheric  or  depressed  sub- 
conical  when  adult;  base  more  or  less  concave,  and  covered  with 
a  concentrically  striated  epitheca;  upper  surface  celluliferous; 
hight  of  zoarium  varying  from  one-fourth  of  an  inch  to  two 
inches;  diameter  from  one-half  of  an  inch  to  four  inches. 
Zo<Bcia  or  true  cells  with  sub-circular  apertures,  and  compara- 
tively thin  interspaces  that  are  occupied  by  rather  numerous 
small  angular  interstitial  cells.  Groups  of  cells  of  a  slightly 
larger  size  than  usual  occur  at  intervals  of  0.15  inch,  measuring 
from  center  to  center.  Between  these  the  interstitial  cells  are 
always  more  numerous  than  elsewhere,  and  not  infrequently 
form  a  small  ''macula"  in  the  central  portion  of  the  clusters.  In 
the  spaces  between  the  ''maculso"  the  interstitial  cells  might  be 
overlooked,  although  as  shown  by  sections,  they  are  really 
numerous.  Diameter  of  apertures  of  one  of  the  ordinary  cells 
about  1-105 th  of  an  inch,  while  nine  of  the  same  occupy  0.1 
inch. 

In  tangential  sections  the  true  zocecia  are  sub-circular,  or 
more  strictly  speaking,  polygonal,  the  walls  very  thin,  and  the 
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visceral  chamber  invariably  intersected  by  the  crescentic  edge  of 
the  cystoid  diaphragm.  The  opening  left  by  the  cystoid  diaphragms 
is  either  lateral  or  sub-central,  but  more  commonly  the  former. 
The  zooecia  are  in  contact  only  at  limited  points,  and  the  inter- 
spaces between  them  are  filled  by  the  small  interstitial  cells. 
These  are  somewhat  variable  in  number,  and  greatly  so  in  size, 
but  always  decidedly  angular.  They  are  furthermore,  collected 
at  intervals  into  small  sub-stellate  groups  or  ''maculae.*' 

Vertical  sections  show  that  the  cystoid  diaphragms  form  a  con- 
tinuous series  on  one  or  both  sides  of  the  tubes,  according  as 
they  extend  all  around  the  circumference,  or  take  in  only  a  por- 
tion of  the  same,  while  an  equal  number  of  straight  diaphragms 
crosses  the  remaining  portion  of  the  tube.  The  interstitial  tubes 
are  crossed  by  about  twice  as  many  simple  horizontal  diaphragms. 
The  cell-walls  throughout  are  very  thin. 

This  species  in  many  respects  closely  resembles  P.  Selwyni, 
Nicholson,  but  they  differ  so  decidedly  in  the  internal  structure 
that  I  must  regard  them  as  distinct.  In  the  true,  or  what  Dr. 
Nicholson  calls  the  typical  form  of  P.  Selwyni,  the  cystoid 
diaphragms  are  isolated,  and  never  form  connected  series  as  they 
do  in  P.  simulatrix,  P.  graycB,  Nich.,  and  Eth.  jr.,  and  a  number 
of  other  species.  A  similar  and  even  more  marked  isolation  of 
the  cystoid  diaphragms  pertains  to  P.  oculata  and  P.  affinis^ 
described  by  Foord  from  the  Trenton  of  Canada.  None  ot  the 
Canadian  species  of  the  genus,  so  far  as  known,  occur  \u  the 
Trenton  rocks  of  Kentucky  and  Tennessee,  nor  in  the  equivalent 
strata  of  the  northwest,  and  it  is  singular  that  all  the  American 
species  have  the  cystoid  diaphragms  in  more  or  less  crowded  con- 
tinuous rows,  while  in  the  Canadian  species  the  isolated  condition 
of  these  structures  prevails.  Nicholson's  variety  hospitaliSf  of 
P.  selwyni,  is  more  nearly  related  to  P.  simulatrix,  but  diff^ers  in 
having  spiniform  tubuli,  and  an  attached  zoarium.  But  why  P. 
hospitalis  should  be  called  a  variety,  is  more  than  I  can  under- 
stand. The  parasitic  habit  of  growth,  spiniform  tubuli,  and  mode 
of  tabulation  distinguish  it,  at  least  specifically,  from  P.  selwifnu 

Formation  and  locality:  In  the  Trenton  shales,  but  apparently 
not  common  in  any  locality  in  the  state.  It  has  been  found  at 
Minneapolis,  St.  Paul,  Lanesboro  and  Mantorville.    In  the  shaly 
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limestoues  of  the  TrentoD  in  Kentucky  and  Tennessee  the  species 
is  exceedingly  common,  and  grows  to  a  larger  size  than  the  Min- 
nesota specimens. 

Register  Nos.  4041,  6124.  6532,  6986  to  6988. 

PRASOPORA  CONOrDEA,  n.  sp. 

Zoarium  depressed,  conical;  base  rather  deeply  concave,  and 
covered  with  a  concentrically  wrinkled  epitheca;  hight  varying 
from  0.2  to  0.6  of  an  inch;  diameter  from  0.4  to  0.8  of  an  inch. 
Upper  surface  celluliferous  and  exhibiting,  at  intervals  of  0.12 
inch,  more  or  less  prominent  monticules,  mainly  occupied  by 
groups  of  cells  larger  than  the  average.  The  summits  usually 
appear  to  be  sub-solid,  but  sections  show  that  this  portion  of  the 
monticules  is  occupied  by  an  aggregation  of  small  interstitial 
cells.  ZooBcia  with  sub-circular  or  polygonal  apertures;  ten  of 
the  ordinary  size  occur  in  the  l<;ngth  of  0.1  inch. 

Both  the  vertical  and  tangential  sections  resemble  those  of  P. 
simulatrix  to  a  marked  degree.  In  fact  they  are  identical  in  all 
respects,  excepting  that  the  tangential  section  of  P.  conoidea 
shows  a  few  spiniform  tubuli,  and  usually  fewer  interstitial  cells, 
though  the  maculss  between  the  groups  of  large  cells  are  gener- 
ally of  greater  dimensions  than  we  nnd  them  in  such  sections  of 
P.  simulatrix*  As  the  differences  in  internal  structure  are  so  slight, 
the  external  characters,  such  as  the  form  of  zoarium  and  monti- 
cules, must  mainly  be  relied  upon  in  distinguishiug  the  two 
species.  In  nearly  one  hundred  specimens  of  P.  conoidea  ex- 
amined, the  small  size,  sub-conical  form,  more  or  less  developed 
monticules,  and  concave  base,  are  very  persistent  characters, 
and  sufficient  to  distinguish  specimens  of  the  two  species  at  a 
glance. 

Formation  and  locality :  At  Oxford  mills  near  Cannon  Falls, 
Goodhue  county,  associated  with  Phyllopora  ?  corticosa,  Ulrich, 
Streptelasma  corniculum,  Hall,  and  Pachydictija  conciliatrix, 
Ulrich. 

Register  iVo.  3483. 

PRASOPORA  CONTIGUA,  n.  sp. 

*    Zoarium  hemispheric,  base  flat  or  slightly  concave,  usually  one- 
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half  or  three-fourths  of  an  inch  in  diameter,  and  rarely  one  inch 
or  more;  a  single  specimen,  apparently  belonging  to  this  species, 
is,  however,  about  four  inches  in  diameter.  Zooecia  with  thin 
walls  and  polygonal  apertures;  nine  of  the  ordinary  size  occupy 
0.1  inch.  Groups  of  cells  of  somewhat  larger  size  than  usual 
occur  at  intervals  of  0.16  inch.  Their  diameter  rarely  exceeds 
iiV  of  an  inch.  Interstitial  cells  scarcely  detectable  at  the  sur- 
face. 

Tangential  sections  show  that  the  zooecia  are  polygonal,  and 
thin-walled;  that  they  are  in  contact  excepting  at  their  angles, 
where  one  or  two  small  interstitial  cells  are  wedged  between 
them;  that  in  the  centre  of  the  groups  of  large  cells  there  is 
usually  a  small  aggregation  of  the  interstitial  cells;  and  that  a 
few  spiniform  tubuli  are  developed.  The  tubular  opening  left 
by  the  cystoid  diaphragms  is  of  medium  size,  and  more  often 
excentric  than  central  in  its  position  within  the  tube  cavity. 

Vertical  sections  are  remarkable  mainly,  because  they  exhibit  a 
marked  decrease  in  the  number  of  interstitial  cells,  when  coni- 
pared  with  other  species  of  the  genus. 

The  superficial  aspect  of  the  celluliferous  surface  of  this  species 
is  very  much  like  that  of  species  of  Monotrypa,  and  to  a  less  degree, 
also  resembles  that  of  Pra^ffpora  simulatrix.  Still,  after  a  little 
practice  they  are  readily  distinguished  by  the  thinner  cell -walls 
of  P.  contigua.  Tangential  sections  will  immediately  prove  their 
distinctness.  The  same  species,  very  slightly  modified,  occurs  in 
the  Cincinnati  group  at  Cincinnati,  Ohio,  about  three  hundred 
feet  above  the  Ohio  river. 

Formation  and  locality:  In  the  Trenton  shales  at  localities  in 
Goodhue  and  Dakota  counties. 

Iiegi8t$r  Nos.  5301,  5989,  5534. 

DIPLOTRYPA  IKFIDA,  n.  ap. 

Zoarium  discoid,  sometimes  approaching  hemispherical.  Base 
flat  or  slightly  concave;  hight  from  one  to  three  tenths  of  an 
inch;  diameter  from  one-half  an  inch  to  one  inch.  Zooecia 
varying  in  form  from  polygonal  to  sub-circular,  the  shape  depend- 
ing upon  the  number  and  size  of  the  interstitial  cells.  In  some 
specimens  these  cells  are  almost  certain  to  be  overlooked,  as  t^ 
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zooecia  are  angular  and  seemingly  in  perfect  contiguity.  In 
others  the  interstitial  cells  are  large  and  very  obvious  between 
the  true  zooecial  apertures,  which  in  these  specimens  are  cir- 
cular. At  intervals  of  0.15  inch,  measuring  from  center  to  center,, 
there  are  conspicuous  clusters  of  zooecia  of  larger  size  than 
usual,  the  diameter  of  the  apertures  of  the  ordinary  cells  being 
only  about  1-1 10th  of  an  inch,  while  that  of  those  forming  the 
clusters  varies  from  that  size  to  l-65th  inch.  Nine  or  ten  of  the- 
ordinary  zooecia  occupy  the  space  of  0.1  inch. 

Tangential  sections  vary  somewhat  in  the  appearance  they 
present,  according  to  the  depth  below  the  surface  at  which  they 
divide  the  zoarium.  When  taken  just  below  the  surface  of  a 
specimen  with  angular  zooecial  apertures  the  interstitial  cells, 
although  numerous,  are  small  and  wedged  in  between  the  zooecia, 
the  walls  of  the  latter  being  largely  in  contact  with  each  other » 
Spiniform  tubuli  of  moderate  size  are  developed  at  most  the 
points  of  junction  between  the  zooecia.  At  a  deeper  level  the 
zooecia  are  sub-circular,  and  from  their  shape  alone  are  necessa- 
rily in  contact  with  each  other  only  at  limited  points.  The 
interstitial  cells  are,  moreover,  much  larger,  and  somewhat  more 
numerous  than  they  are  in  the  region  just  described. 

In  vertical  sections  the  tubes  are  everywhere  perpendicular  ta 
the  basal  epithecal  membrane.  Their  walls  are  not  excessively 
thin,  being  slightly  thicker  than  is  usual  with  species  of  the 
genus.  The  interstitial  tubes  are  more  conspicuous  in  the  lower 
half  of  the  section  than  in  the  upper  where  the  true  zooecia  are 
often  in  contact.  That  condition  is  less  frequent  in  the  lower 
region.  The  diaphragms  in  the  zooecia  are  numerous  but  ex- 
tremely variable,  some  being  horizontal,  some  more  or  less- 
oblique,  while  others  are  curved  and  overlapping,  and  occasionally 
present  the  appearance  of  short  irregular  series  of  cystoid  dia- 
phragms. The  diaphragms  in  the  interstitial  tubes  are  crowded 
and  horizontal.  The  thick-walled  spiniform  tubuli  are  rather 
conspicuous  in  these  sections. 

It  is  difficult  to  determine  whether  this  species  has  more  affinity 
with  Prctscpara  or  Diplotrypa.  The  only  important  character 
distinguishing  the  two  genera  is  found  in  the  cystoid  diaphragms. 
These  structures  are  not  present  in  the  typical  species  of  Diplo^ 
trypa,  but  in  D.  regularise  Foord,  the  diaphragms  are  usually 
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oblique  and  often  curved,  while  D,  infida  goes  but  a  step  farther 
in  having  some  of  them  overlap  like  cystoid  diaphragms.  In 
tangential  sections,  however,  the  appearances  presented  are  more 
like  those  of  Diplotrypa  than  Prasopora,  the  interstitial  cells  be- 
ing somewhat  larger  than  is  usual  in  the  latter  genus,  and  the 
very  striking  appearance  of  the  cystoid  diaphragms  of  Prc^oporOf 
when  cut  transversely,  is  either  absent  or  occurs  only  here  and 
there  in  isolated  instances.  So,  while  the  species  is  undoubtedly 
intermediate  between  the  two  genera,  the  greater  affinity  seems 
still  to  be  with  Diplotrypa, 

Formation  and  locality:  In  the  Trenton  shales  of  Goodhue  and 
Fillmore  counties. 

Register  No.  5993. 

ASPIDOPORA  PARASITICA,  n.  sp 

Zoarium  adhering  to  foreign  bodies,  upon  which  it  forms  thin 
sub-circular  patches  usually  about  one-half  an  inch  in  diameter, 
and  from  one  to  three  hundredths  of  an  inch  in  thickness.  In  a 
few  instances  noticed,  the  shell  upon  which  the  zoarium  had 
commenced  its  growth  proved  too  small,  and  the  under  side  of 
the  colony,  where  it  projects  beyond  the  encrusted  body,  is  cov- 
ered by  a  faintly  wrinkled  epitheca.  Zooecia  with  oval  or  cir- 
cular apertures,  moderately  thin  walls,  and  a  regular  arrangement 
in  curved  series  around  groups  of  cells  larger  than  usual;  about 
ten  of  the  cells  in  the  spaces  between  the  "clusters'*  occur  in  0.1 
inch.  Interstitial  cells  numerous,  but,  as  a  rule,  they  are  obscure 
at  the  surface  and  readily  overlooked.  Spiniform  tubuli  rather 
numerous  and  recognizable  at  the  surface  of  all  well  preserved 
examples. 

Vertical  sections  show  the  extreme  tenuity  of  the  zoarium. 
The  zooecia  are  at  first  somewhat  prostrate,  but  they  soon  bend 
upward  and  open  at  the  surface  with  direct  apertures.  One  large 
cystoid  diaphragm  is,  apparently  always  present  at  the  bottom 
of  the  cell,  and  I  do  not  doubt  that  with  age,  a  short  series  of 
them  is  developed.  The  interstitial  tubes  expand  very  rapidly 
above  their  point  of  origin,  which  is  just  above  the  basal  or 
epithecal  membrane.  They  are  crossed  by  from  five  to  ten  close- 
set  horizontal  diaphragms. 
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In  tangential  sections  the  zocecia  are  sub-circalar  or  oval,  and 
in  contact  with  each  other  at  two,  three,  or  four  points,  the  sub- 
rhomboidal  or  irregular  spaces  intervening  being  occupied  by 
the  interstitialcells.  Walls  of  zooecia  thin.  Spiniform  tubuli 
of  moderate  size  occur  at  nearly  all  the  points  of  contact  between 
the  zooecia. 

The  parasitic  habit  of  the  species  distinguishes  it  from  all  other 
species  of  the  genus  known  to  me.  Otherwise  it  is  closely  allied 
to  both  A.  netoberryi,  (Prasopora  newherryi^  Nicholson)  and  A. 
calycula  (Diplotrypa  calycula,  Nicholson),  from  the  Cincinnati 
group  of  Ohio.  I  know  of  no  associated  species  sufficiently  re- 
sembling it  to  require  a  close  comparison. 

FoTfnation  and  locality:  Not  uncommon  in  the  Trenton  shales 
at  Minneapolis,  St.  Paul  and  other  localities  in  the  state  of  Min- 
nesota 

Register  Nos.  6994,  5996. 

AMPLEXOPORA  WINCHEIiL.!,  n.  sp. 

• 
Zoarium  irregularly  ramose;  branches  cylindrical,  but  oftenej 

more  or  less  flattened,  and  varying  in  diameter  from  0.2  to  0.36 
of  an  inch.  Entire  hight  of  zoarium,  apparently,  not  more 
than  two  inches.  Monticules  are  absent,  though,  now  and  then, 
the  surface  is  very  slightly  undulating.  •  The  cells  are  small, 
thick-walled,  of  nearly  equal  size,  rather  irregular  in  their  ar- 
rangement, and  when  well  preserved  the  walls  show  at  the  angles 
of  junction  the  elevated  points  of  the  spiniform  tubuli.  Inter- 
stitial cells  sparingly  developed,  or  wanting.  On  an  average 
nine  cells  occupy  0.1  inch. 

In  longitudinal  sections  the  tubes  in  the  "immature'*  or  axial 
region  are  thin-walled,  and  crossed  by  complete  diaphragms  from 
one  to  three  tube  diameters  distant  from  each  other.  In  thu 
peripheral  or  '^mature"  region  they  bend  outward  rather  abruptly, 
and  proceed  directly  to  the  surface.  As  they  enter  this  region 
their  walls  become  much  thickened;  in  some  sections  this  thick- 
ening of  the  walls  is  extreme.  As  usual,  the  diaphragms  are 
also  more  numerous,  often  crowded,  and  not  infrequently  exhibit 
a  tendency  to  coalesce  with  eUch  other. 

Tangential  sections  exhibit  considerable  variation  in  the  thick- 
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ness  of  the  cell  walls.  This  variability  is  due,  apparently,  to  the 
different  ages  of  the  specimens  sectioned.  In  the  yoanger  exam- 
ples the  thickness  of  the  walls  equals  about  one  third  of  the 
diameter  of  the  cell-cavity,  while  in  very  old  specimens  the  cavity 
may  be  reduced  by  additional  deposits  of  sclerenchyma  to  a 
diameter  equaling  scarcely  more  than  one^hird  the  thickness  of 
the  walls.  The  boundary  line  between  adjoining  cells  is  dis- 
tinctly defined  by  a  dark  line.  Each  of  the  angles,  and  often 
points  between  them,  are  occupied  by  a  spiniform  tubulus  of 
medium  size.  When  in  a  good  state  of  preservation  the  central 
lucid  spot  of  the  spiniform  tubuli  is  seen  to  be  larger  than  usual 
with  species  of  this  genus. 

In  some  respects  this  species  is  related  to  the  A.  canadensis, 
described  by  Foord  from  the  Black  River  and  Trenton  forma- 
tions of  Canada.  But  the  branches  of  that  species  are  much 
larger,  while  the  thickness  of  the  cell  walls  does  not  approach 
that  observed  in  matured  examples  of  A,  winchelli.  They  also 
differ  in  the  tabulation  and  direction  of  the  tubes,  as  well  as  in 
the  si^e  and  number  ot  the  spiniform  tubuli.  Associated  with 
this  is  a  common  species  having  all  the  characters,  save  one, 
ascribed  to  A.  superba,  Foord.  In  the  Trenton  rocks  of  Canada 
the  surface  of  that  species  presents  small  monticules.  These  are 
wanting  in  the  Minnesota  specimens,  but  as  the  presence  or  ab- 
sence of  monticules,  especially  in  the  genus  Amplexopara^  is  of 
small  importance,  I  think  I  am  justified  in  regarding  them  as 
specifically  identical  with  the  Canadian  specimens.  The  larger 
cells  and  more  robust  zoarium  of  A.  superba,  readily  distinguish 
that  species  from  A,  winchelli. 

The  specific  name  is  given  in  honor  of  Prof.  N.  H.  Winchell, 
the  accomplished  chief  of  the  survey. 

Formation  and  locality:  Common  in  the  Trenton  shales  at 
Minneapolis,  Minn. 

Register  Nos.  6999  to  6001. 

BATOSTOMA  FERTILTS,  n.  sp. 

Zoarium  large,  varying  from  ramose  to  sub-frondesceut,  or 
palmate;  branches  usually  more  or  less  compressed,  and  varying 
in  thickness  from  0.2  to  0.4  inch;   width  of  same,  from  0.3  inch 
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to  1.^  inches;  bight,  so  far  as  observed,  not  exceeding  2.5  inches. 
€ell-apcrtures  varying  from  polygonal  to  circular,  according  to  the 
thickness  of  the  walls,  and  the  size  and  number  of  the  inter- 
stitial cells.  In  some  specimens  having  sub-circular  cells  and 
the  apertures  surrounded  by  a  slight  rim,  the  interstitial  cells 
are  very  numerous  in  the  depressed  inter-zooecial  spaces.  This 
•condition  is,  however,  not  common,  yet  in  no  instance  have  I 
found  it  difficult  to  recognize  the  interstitial  cells,  as  they  are 
more  or  less  numerous  in  all  the  specimens.  Spiniform  tubuli 
numerous  but  very  small,  and  only  rarely  presenting  their 
superficial  terminations.  At  intervals  of  about  0.12  inch,  the 
surface  usually  presents  small  sub-stellate  maculae,  around  which 
the  zooecia  are  generally  somewhat  larger  than  usual.  Seven  or 
eight  cells  of  the  ordinary  size  occupy  0.1  inch. 

In  vertical  sections  the  tubes  have  thin,  and  somewhat  irreg- 
ularly fluctuating  walls  in  the  axial  region  of  the  zoarium. 
They  proceed  toward  the  surface  in  a  gentle  curve,  and  as  they 
near  the  same,  their  walls  become  appreciably  thickened,  but 
never  to  any  great  extent.  The  interstitial  tubes  are  abruptly 
•developed,  £tnd  constricted  at  the  points  where  they  are  crossed 
by  the  diaphragms.  These  occur  at  but  slightly  shorter  intervals 
than  those  in  the  peripheral  regions  of  the  true  zooecia,  where 
they  are  separated  by  distances  equaling  from  one-third  to  one 
tube  diameter.  In  the  axial  region  the  diaphragms  are  either 
very  remote,  or  more  commonly,  are  entirely  absent. 

Several  tangential  sections  show  that  the  zooecia  are  always 
more  or  less  angular;  that  they  have  thin  walls,  and  often  are  in 
contact  with  each  other  on  all  sides,  but  usually  more  or  less 
separated  by  angular  interstitial  cells;  that  the  interstitial  cells 
are  especially  developed,  both  in  size  and  number,  at  rhythmical 
intervals  corresponding  to  the  small  '*  maculae  "  observed  at  the 
surface;  and  that  the  spiniform  tubuli,  though  numerous,  are 
small  and  only  faintly  defined,  so  that,  unless  searched  for,  they 
may  be  overlooked. 

This  species  is  not  closely  related  to  either  of  the  other  species 
of  the  genus  now  known  from  the  Trenton  formation  of  Min- 
nesota. Both  B.  oitawaensis,  Foord,  and  B.  irrasa,  Ulrich,  have, 
when  matured,  very  thick-walled  cells,  while  those  of  jB.  fertilis, 
are,  except  in  rare  instances,  comparatively  thin-walled.    Their 


94  FOUBTEBNTH   ANNUAL  REPORT. 

internal  characters  are  too  distinct  to  require  comparison.  A 
more  closely  allied  species  occurs  in  the  upper  beds  of  the 
Cincinnati  group  of  Ohio,  and  another  in  the  Utica  slate  of 
Canada,  and  the  equivalent  formation  in  Kentucky.  As  no 
descriptions  of  these  species  have  yet  been  made  public,  it  would 
be  useless  to  institute  comparisons. 

Formation  and  locality ;    Abundant  in  the  lower  half  of  tho 
Trenton  shales  at  Minneapolis  and  other  localities. 


BATOSTOMA  IBBASA,  n.  sp. 

Zoarium,  consisting  of  small,  sub-cylindrical  or  compressed, 
and  frequently  divided  branches,  usually  less,  rarely  a  little  more, 
than  0.3  inch  in  their  greatest  diameter.  Cells  with  polygonal 
apertures  and  thin  walls  when  young,  and  with  smaller,  oval  or 
sub-circular  apertures,  and  thick  walls  in  the  fully  matured 
examples;  seven  or  eight  occur  in  the  length  of  0.1  inch.  The 
spaces  between  the  cell-apertures  appear  solid  in  the  mature 
specimens,  but  in  some  of  the  younger  examples,  with  also 
angular  zooecial  apertures,  a  variable  number  of  irregularly 
shaped  interstitial  cells  may  be  recognized.  Spiniform  tubuli 
numerous,  two  or  more  to  each  cell;  they  are  large  and  constitute 
a  conspicuous  external  feature  of  mature  examples.  In  such 
specimens,  certain  small  sub-stellate,  smooth  spots  are  most 
distinct. 

Vertical  sections  show  that  the  tubes  have  thin  and  irregular 
fluctuating  walls  in  the  axial  region,  but  less  thin  than  usual; 
that  in  this  region  they  are  crossed  by  remote  complete  dia- 
phragms; that  near  the  surface  the  diaphragms  are  nearly 
straight,  but  often  incomplete  and  less  than  a  tube  diameter 
apart;  that  their  course  from  the  point  of  origin  to  their 
apertures  forms  a  nearly  equally  curved  line;  that  their  walls  be- 
come but  slightly  thickened  until  just  below  the  surface,  where  the 
apertures  are  contracted  by  a  deposit  of  sclerenchyma,  and  many 
of  the  walls  separate  to  make  room  for  some  very  short  inter- 
stitial  tubes  or  cells,  the  latter  are  usually  filled  by  a  secondary 
deposit. 

The  matured  region  being  very  shallow,  it  is  difficult  to  prepare 
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satisfactory  tangential  sections.  A  very  good  one  shows  that 
the  cells  just  below  the  surface  have  thick  ring-like  walls,  that 
their  form  is  oval  or  sub- circular,  and  that  they  may  be  in 
contact  or  separated  by  very  irregular  and  unequal  interstitial 
cells,,  which  have  been  more  or  less  completely  filled  by  an 
homogeneous  deposit  of  light-colored  sclerenchyma.  The  spini- 
form  tubuli  are  numerous,  and,  as  is  usual  in  this  genus,  have 
the  central  cavity  large  and  distinct.  Where  the  section  cuts 
the  zoarium  at  a  deeper  level  we  observe  that  the  cells  were 
angular  and  knainly  in  contact  with  each  other,  the  interstitial 
cells  being  as  yet  small;  while  the  spiniform  tubuli  are  hardly 
perceptible. 

This  very  neat  species  is  quite  distinct  from  any  heretofore  des- 
cribed. In  having  a  few  incomplete  diaphragms  it  resembles  B. 
ottawaensiSy  Foord,  but  otherwise  they  are  quite  difierent.  In 
size  of  zoarium  it  approaches  B.  implicata,  Nicholson,  but  the 
cell  walls  are  not  inflected  by  the  spiniform  tubuli  as  in  that 
species,  nor  do  they  resemble  each  other  in  their  vertical  sections. 

Formation  and  locality:  In  the  lower  portion  of  the  Trenton 
shales  at  Minneapolis,  Minn.  In  the  excavation  for  the  St.  Paul 
and  Northern  Pacific  bridge  pier  on  the  eastern  bluflFof  the  river, 
these  layers  were  exposed  and  many  interesting  bryozoa  were  ob- 
tained from  them.  Of  these  Pachydictya  foliata,  Stictoporella 
angularis,  and  5.  frondi/era  occur  on  the  same  slabs  of  shale  with 
Batostoma  irrasa. 

CALLOPORA  UNDULATA,  n.  8p. 

Zoarium  ramose,  branches  Bmall,  slender,  about  0.12  of  an  inch 
in  diameter,  and  dividing  dichotomously  at  intervals  of  about  0.4 
inch  or  more.  Surface  with  rounded  monticules,  that  usually 
coalesce  laterally  and  form,  more  or  less  complete,  transverse 
ridges,  five  in  0.4  of  an  inch.  In  some  specimens  the  monticulea 
are  separate,  while  in  a  few  they  are  almost  obsolete.  Zooecia 
with  moderately  thin  walls,  and  sub-angular  apertures,  [ntersti- 
tial  cells  comparatively  few,  very  small,  readily  overlooked. 
ZocBcial  apertures  nearly  equal  in  size  over  all  portions  of  the 
surface;  nine  occur  in  the  space  of  0.1  inch. 

In  tangential  sections  the  zooecia  are  oval  or  sub-angular,  the 
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walls  of  moderate  thickness,  and  preserving  the  original  line  of 
junction  between  adjoining  cells.  Interstitial  cells  though  small, 
are  yet  larger  and  more  numerous  than  one  is  led  to  believe  from 
an  examination  of  the  exterior.  Nearly  all  the  angles  of  junc- 
tion between  the  true  zooecia  are  occupied  by  them. 

Vertical  sections  present  no  marked  differences  from  other 
species  of  the  genus.  In  fact  the  species  of  CcMopora  are  remark- 
ably persistent  in  their  internal  structure,  and  the  points  mainly 
io  be  relied  upon  in  distinguishing  the  species  are  external.  As 
•usual  the  tubes  are  closely  tabulated  for  a  short  distance  above 
their  point  of  origin  in  the  axial  region  of  the  zoarium.  Subse- 
quently the  diaphragms  are  remote,  audit  is  only  just  below  their 
apertures  that  they  are  again  numerously  developed.  The  inter- 
stitial tubes  are  short  and  closely  tabulated.  The  tube  walls  are 
some  what  thinner  throughout  the  zoarium  than  is  usual. 

Transverse  sections  present  the  characteristic  features  of  the 
genus.  In  the  axial  region  the  zooecia  are  of  two  sizes,  the  larger 
being  sub-circular  or  polygonal,  and,  from  their  shape,  in  contact 
with  each  other  only  at  limited  points.  The  intervening  spaces 
are  occupied  by  more  angular  cells  in  every  stage  of  development 
so  far  as  size  is  concerned.  At  the  periphery  the  tubes  are  cut 
longitudinally.  Here  the  walls  are  of  moderate  thickness,  and 
divided  in  the  center  by  a  dark  line.  But  few  interstitial  cells 
are  to  be  seen  in  this  style  of  section. 

The  rounded,  transverse  ridges  or  annulations  will  distinguish 
this  species  from  any  other  form  of  the  genus  described.  When 
these  are,  as  is  sometimes  the  case,  but  faintly  developed,  care 
must  be  taken  in  distinguishing  it  from  a  small  undescribed 
species  of  Monotrypella,  occuring  in  the  same  beds. 

Formation  and  locality:  Not  uncommon  in  the  Trenton  shales 
at  Minneapolis  Minn. 

GALLOPORA  INCONTROVERSA,  n,  sp. 

Zoarium  ramose;  branches  smooth,  sub-cylindrical,  from  0.18 
io  0.30  of  an  inch  in  diameter,  and  dichotomously  divided  at 
intervals  of  about  0.5  inch.  Zooecia  with  oval  or  sub-circular, 
rarely  polygonal  apertures,  and  rather  thin  walla.  Small  groups 
of  slightly  larger  size  than  the  average  are  occasionally  present. 
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These  are  never  conspicuous  and  occur  at  irregular  intervals. 
Eight  or  nine  of  the  usual  size  occupy  0.1  inch.  Some  of  the 
apertures  preserve  the  opercula.  The  central  perforation  is 
larger  than  usual  and  surrounded  by  a  distinct  rim.  Interstitial 
cells  generally  numerous,  but  varying  somewhat  in  distribution 
and  number  in  difierent  specimens. 

Tangential  sections  show  that  the  zooecia  are  nearly  circular 
or  broadly  elliptical,  that  their,  walls  are  of  moderate,  but  some- 
what variable  thickness,  and  that,  usually,  they  are  in  contact 
with  each  other  at  as  many  points  as  their  rounded  form  will 
admit.  The  interspaces  are  occupied  by  the  interstitial  cells. 
At  unequal  intervals  a  few  of  the  latter  form  small  irregular 
groups.  The  true  zocecia  in  the  immediate  vicinity  of  these 
groups  are  also  of  somewhat  larger  size  than  the  average. 

In  vertical  sections  the  tubes  form  a  gradual  but  rather  short 
curve  to  the  surface.  The  tabulation  and  appearance  of  the 
proximal  ends  of  the  true  zooecia,  are  so  much  like  that  of  the 
interstitial  tubes  that  it  is  reasonable  to  believe  that  their 
functions  were  also  alike.  From  the  point  of  origin  till  it  has 
attained  nearly  its  mature  size,  the  tube  is  crossed  by  twelve  or 
more  closely  and  regularly  arranged  diaphragms;  when  suddenly 
they  cease.  Near  the  surface  they  again  become  numerous  but 
irregular,  while  in  the  intervening  portion  they  occur  only  at 
remote  intervals,  or  are  entirely  absent. 

When  in  a  good  state  of  preservation,  even  small  fragments 
of  this  species  are  readily  recognized  by  the  characters  above 
described.  In  the  worn  condition  they  may  be  confounded  with 
an  associated  species  of  Homolrypa.  Sections  will,  of  course, 
immediately  distin<];uish  them. 

Formation  and  locality:  Rather  rare  in  the  Trenton  shales  at 
Minneapolis,  Minn. 


TREMATOPORA  PRIMIGENIA,  n.  ap. 

_Zoarium  ramose;  branches  sub-cylindrical  or  compressed,  from 
0  06  to  0.12  of  an  inch  in  diameter,  and  dichotomously  divided 
at  intervals  of  0.2  inch  or  more;  the  attached  basal  expansion  is 
comparatively  large,   and    usually  supports  several    branches; 
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entire  bight  of  branches  apparently  not  exceeding  one  inch. 
Superficial  aspect  of  zooecia  varying  with  age.  In  the  yoanger 
examples  the  apertures  are  oblique,  with  only  the  posterior  bor- 
der elevated,  and  the  interstitial  spaces  of  less  width  than  the 
diameter  of  the  apertures.  With  age  the  apertures  become  some- 
what smaller,  sub-circular,  and  more  direct,  and  the  peristome  or 
rim  nearly  equally  elevated  all  around,  while  the  interstitial 
spaces  are  widened,  till  in  some  examples  they  are  equal  to  twice  the 
diameter  of  the  zooecial  orifice.  Most  specimens  present  irregular 
spots  or  maculae,  where  the  zooecia  are  of  larger  size  than  usual 
aud  seporated  by  wide  interspaces.  In  some  the  macules  form 
circumscribed,  seemingly  solid,  spots,  thus  furnishing  a  conspic- 
uous feature  to  the  surface;  while,  on  the  other  hand,  in  a  few, 
otherwise  typical  examples,  only  traces  of  them  can  be  detected. 
On  the  whole,  therefore,  the  arrangement  of  the  zooecia  is  irreg- 
ular. Diameter  of  apertures  varying  from  ^i^^th  to  y+^th  of  an 
inch.  From  ten  to  fourteen  occupy  the  length  of  0.1  inch,  bat 
twelve  is  the  prevailing  number.  As  usual  with  species  of  the 
genus,  the  orihces  of  the  interstitial  cells  are  closed  by  a  mem- 
brane. Sections  prove  them  to  be  numerous,  and  that  they  more 
or  less  completely  isolate  the  zooecia.  Spiniform  tubuli  very 
small  and  generally  worn  away. 

Sections  present  the  usual  characters  of  the  genus  as  restricted 
by  me.*  In  the  final  report  on  the  palaeontology  of  the  state, 
they  will  be  fully  described  and  illustrated.  In  this  communica- 
tion it  will  suffice  to  state  that  all  the  essential  characters  of 
Trematopora  are  represented. 

The  large  basal  expansion,  small  branches,  rounded  cell  aper- 
tures, and  the  somewhat  depressed,  wide,  and  smooth  interstitial 
spaces,  and  '^maculae,"  are  the  distinguishing  features  of  the 
species. 

Formation  and  locality:  Common  at  Minneapolis  and  other 
localities  of  the  state,  in  the  Trenton  shales. 

Register  Nos.  6010,  6011. 

TREMATOPORA  ORNATA,  n.  sp. 

The  zoarium  of  this  species,  in  its  growth  and  general  appear- 


*  J  oar.  CiD.  Soc.  Nat.  Hint.,  vol.  vl,  p.  257. 
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ances^  so  closely  resembles  that  of  T.  primigenia,  that  a  detailed 
description  will  scarcely  be  deemed  necessary.  T|jjey  diflFer  as 
follows :  The  zooecia  of  T.  ornata  are  more  closely,  as  well  as 
more  regularly  arranged,  the  interstitial  spaces  narrower  and 
more  depressed,  and  the  ''maculsB**  absent.  When  in  a  good 
state  of  preservation,  the  elevated  border  around  the  apertures  ist 
surrounded  by  a  closely  arranged  series  of  granules  or  blunt 
spines,  which  impart  a  very  ornamental  appearance  to  the  mag- 
nified surface,  A  variable  number  of  somewhat  larger  spines 
also  occurs  in  the  interstitial  spaces.  The  greater  development  of 
the  spines  is  the  most  obvious  and  important  difference,  and 
when  preserved,  should  distinguish  the  two  species  immediately. 

I  am  not  entirely  satisfied  that  the  generic  affinities  of  the 
species  have  been  correctly  determined.  Future  investigations 
may  prove  it  to  belong  to  Bythopora,  Miller. 

Formation  and  locality:  Rather  rare.  Associated  with  the 
much  more  abundant  primigenia,  at  Minneapolis,  Mino. 


BYTHOPORA  HCBBICKI,  n.  sp. 

Zoarium  ramose,  less  than  two  inches  in  hight;  branches  slen- 
der, cylindrical,  from  0.03  to  0.10  of  an  inch  in  diameter,  and 
divided  dichotomously  at  intervals  varying  from  0.3  to  0.5  of  an 
inch.  Zooecia  arranged  in  somewhat  irregular  longitudinal 
series,  with  thick  walls,  narrow  and  very  oblique  apertures,  the 
upper  end  of  same  being  drawn  out  and  shallow.  Interspaces  or 
walls  sometimes  channeled,  or  with  elongate  shallow  pits.  Meas- 
ured longitudinally  about  seven  cell-apertures  occur  in  0.1  inch; 
transversely  eight  rows  occupy  0.05  inch.  Spiniform  tubuli 
small,  few,  and  but  rarely  preserved. 

The  internal  structure  of  the  species  has  not  been  determined 
satisfactorily,  being  obscured,  or  entirely  destroyed  by  crystal- 
lization. Still  the  superficial  characters  of  the  cells  are  so  much 
like  those  of  B.  fruticosa,  Miller,  the  type  of  the  genus,  that  I 
feel  no  hesitancy  in  referring  the  Minnesota  specimens  to  the- 
same  genus.  When  in  a  good  state  of  [treservation,  B,  herricki 
can  not  be  confounded  with  any  of  the  associated  species,  the 
extremely  narrow  cell-apertures  being  quite  distinctive.    The 
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branches  are,  besides,  more  slender  and  cylindrical  than  those  of 
Trematopora  primigenia  and  T.  ornata, 

Formatim  and  locality:  Fragments  of  this  species  are  quite 
common  in  the  Trenton  shales  of  St.  Paul  and  Minneapolis, 
Minn. 

Begister  Nos.  6012,  6013. 


MONOTRYPELIiA  MULTITABUL.ATA,  n.  sp. 

Zoarium  consisting  of  irregularly  divided,  cylindrical  or  slightly 
compressed  branches,  varying  in  diameter  from  0.15  to  0.4  of  an 
inch.  Surface  usually  presenting  more  or  less  elevated  monticules, 
at  intervals  of  0.1  inch,  measuring  from  center  to  center.  In 
the  Minnesota  specimens  the  monticules  are  often  absent,  and 
instead,  we  find  groups  of  cells  of  larger  size  than  ordinary. 
Zooecia  polygonal,  eight  or  nine  in  the  space  of  0  1  inch;  walls 
rather  thin.  Interstitial  cells  not  to  be  detected  at  the  surface. 
Spiniform  tubuli  wanting. 

In  tangential  sections  the  zooecia  are  seen  to  be  regularly 
polygonal,  in  contact  at  all  points  of  their  circumference,  and 
provided  with  only  moderately  thickened  walls.  Further,  each 
is  separated,  from  the  other  by  a  distinct  boundary  line,  which  is 
often  conspicuously  thickened  where  three  or  more  cells  come  in 
contact,  so  as  to  resemble  spiniform  tubuli.  Here  and  there 
occurs  a  small  cell  whose  nature  is  doubtful.  They  are  most 
probably  abortive  or  young,  though  they  may  prove  to  be  inter- 
stitial. 

Vertical  sections  show  that  the  tubes  are  provided  with  an 
excessive  number  of  diaphragms.  In  the  axial  region  these 
structures  recur  at  intervals  varying  from  one  to  three  tube- 
diameters,  while  in  the  peripheral  portions  of  the  tubes  they  are 
extrt^mely  crowded.  Many  of  the  diaphragms  in  this  region  are 
slightly  curved,  and  they  often  join  with  one  another.  The 
duplex  character  of  the  walls  is  preserved  throughout  the 
"mature"  region,  where  they  are  also  appreciably  thicker  than 
in  the  axial  region.  In  a  few  instances  the  section  passes  through 
some  small  tubes,  which  present  the  usual  appearance  of  inter- 
stitial tubes. 
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The  distiDguisbing  feature  of  the  species  is  found  iu  the 
extremely  numerous  diaphragms.  The  thin  po]3'gonaI  cells,  and 
absence  of  spiniform  tubuli,  will  separate  it  from  the  associated 
ramose  bryozoa. 

Formation  and  locaWy:  This  is  a  common  species  in  the 
Trenton  formation  of  Kentucky.  It  also  occurs  rather  abund- 
antly in  the  shales  at  Minneapolis,  Lanesboro,  and  other  localities 
in  the  state. 


f 
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REMARKS  UPON  THE  NAMES    CHEIROCRINUS   AND 

CALCEOCRINUS,  WITH  DESCRIPTIONS  OP 

THREE  NEW  GENERIC  TERMS 

AND  ONE  NEW  SPECIES. 


BY  E.  0.  ULRICH. 


In  1860,  in  the  thirteenth  report  of  the  regents  of  the  N.  Y. 
State  University,  Prof.  James  Hall  proposed  the  generic  name 
Cheirocrinus  for  a  very  anomalous  group  of  palaeozoic  crinoids. 
Unfortunately  this  name  had  already  been  proposed  in  1856,  for 
a  genus  of  cystideans  by  Eichwald*,  and  in  1859  Salter!  applied 
the  same  name  to  a  species  apparently  congeneric  with  the 
species  defined  by  Hall.  The  subject  is  complicated  still  further 
by  the  fact  that  in  1852  Hallt  applied  the  name  Calceocrinus  to 
some  triangular  crinoidal  plates,  now  supposed  to  be  the  basal 
piece  of  a  crinoid  belonging  to  the  same  group  as  those  subse- 
quently referred  by  the  same  author  to  Cheirocrinus.  So  far  as 
I  have  been  able  to  ascertain,  this  supposition  has  not  yet  been 
verified,  and  rests  solely  upon  the  resemblance  first  suggested  by 
Shumard.  Admitting  the  resemblance,  I  would  still  protest 
against  the  use  of  Calceocrinus  instead  of  Cheirocrinus,  for  the 
following  reasons:  (1)  According  to  modern  rules  of  nomencla- 
ture,  Calceocrinus  cannot  be  regarded  as  an  established  genus, 
since  it  was  not  founded  upon  a  named  nor  described  species. 
(2)  The  triangular  plates  so  designated  may  belong  to  any  one 
of  at  least  three  distinct  generic  groups,  and  as  these  basal  pieces 
are  so  nearly  alike  in  all,  it  is  quite  impossible  to  determine  from 


^Bnllet,  SoG.  Nat.  MoBOoa,  p.  60. 
tSilariB,  .^d  edit.,  p.  586. 
tPal.  N.  T.,  Tol.  II,  p.  862. 
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the  description  and  figure,  for  which  of  the  groups  the  name 
would  be  entitled  to  stand,  in  case  the  first  objection  is  ruled  out. 

After  a  careful  examination  and  comparison  of  the  vaiious 
species  of  this  peculiar  family  of  crinoids  now  known,  I  have 
come  to  the  conclusion  that  they  fall  naturally  into  three  distinct 
and  easily  distinguished  groups.  These  are  separated  by  such 
well-marked  and  constant  characters  that  I  feel  justified  in 
regarding  tbem  as  of  generic  importance.  Had  I  found  it 
possible  to  determine  to  which,  if  any,  of  these  three  genera  the 
original  specimens  of  Calceocrinus  belong,  I  would  have  been 
willing  to  overlook  the  objections  raised  against  the  use  of  that 
name.  Being,  however,  unable  to  do  so,  I  am  obliged  to  ignore 
it,  when  dealing  with  species  whose  characters  are  sufficiently 
known  to  make  their  generic  affinities  clear,  while  I  would 
suggest  that  the  name  be  used  temporarily  for  the  reception  of 
such  species  as  are  too  little  known  to  admit  of  unquestioned 
classification,  and  yet  are  unequivocal  members  of  the  family. 

The  classification  proposed  is  briefly  defined  as  follows : 


CBEBIACBINID^,  n.  fam. 

Natural  position  of  body  and  arms  drooping.  Basal  plate  sub* 
triangular,  composed  of  several  anchylosed  pieces,  and  articula* 
ting  with  the  body  plates  in  such  a  manner  as  to  allow  of  more 
or  less  movement.  Columns  attached  to  the  lower  angle  of  the 
basal  piece.  Plates  of  body  unsymmetrical,  consisting  on  the 
dorsal  side  of  two  large  dorso-lateral  pieces,  and  two  often  much 
smaller  central  plates;  on  the  ventral  side  of  three  generally  com* 
pletely  anchylosed  pieces  which  form  an  arch  adapted  to  the 
shape  of  the  movable  basal  piece.  Arms  unequal,  but  developed 
symmetrically  on  each  side  of  a  centro-dorsal  arm,  usually  much 
the  strongest.  Ventral  tube  long;  its  supporting  plates  rest 
upon  the  ventral  arch. 
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(Fjg8. 1,  2  and  3.) 
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Tig.  1.    Diagram  fhowing  atrnctare  of  body  and  trma  of  CretNoertniM  pimcfofM,  n.  gen.  «e  ap. 
fflg.  S.    Diugram  ahowing  atractora  of  Deltacrinus.  n.  gen. 
rig.  3.  **  **  '*  ITa/ynocrifitM,  n.  gen. 
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CBEMACBINUS,  n.  gen. 

CheirocrinuSy  Hall,  (non  Eichwald.) 

Base  composed  of  foar  anchylosed  pieces  which  together  form  a 
sub-triangular  or  semi-elliptical  plate,  and  to  the  lower  angle  of 
which  the  round  column  is  attached.     Body  above  the  base  com- 
posed of  seven  plates,  four  on  the  dorsal  and  three  on  the  ventral 
side.     The  dorsal  plates  are  separated  from  the  basal  piece  by  a 
large  number  of  minute  plates,  seeming  to  have  been  imbedded 
in  an  articulating  ligament.    The  lower  centro-dorsal  plate  is 
more  or  less  narrow  and  separates  the  two  dorso-lateral  plates. 
The  upper  central  plate  varies  in  form  from  sub-triangular  to 
transversly  oblong-subquadrate,  and  rests  upon  the  lower  central, 
and  the  upper  sloping  faces  of  the  dorso-lateral  pieces.     The  lat- 
ter are  much  larger  than  the  central  plates,  higher  than  wide, 
subquadrate  or  sub-rhomboidal  in  outline,  and  curved  in  their 
upper  half  around  toward  the  ventral  side.     The  outer  margin  of 
each  is  concave  and  articulates  with  one  of  the  sub-ovate  lateral 
pieces  of  the  ventral  side.     These  two  pieces  incline  toward  each 
other,  and  with  the  central  piece  of  this  side  form  an  arch  that 
corresponds  in  outline  with  the  lower  margin  of  the  basal  plate. 
The  central  piece  is  larger  than  the  sub-oval  lateral  pieces,  wider 
above  than  below,  and  four-sided  or  hexagonal.     It  supports  a 
series  of  large  but  rapidly  diminishing  plates  that  form  the  pos- 
terior side  of  a  long  and  slender  ventral  tube.    The  dorsal  arm  is 
strong  and  simple,  and  rests  upon  the  upper  central  piece  of  the 
body^.     The  first  piece  of  each  of  the  two  lateral  rays  is  supported 
by  the  upper  side  of  the  dorso-lateral  plates.    The  second  piece  is 
axillary  and  supports  two  equal  arms,  which  are  more  or  less 
divided  above,  the  divisions  being,  however,  apparently  always 
unequal. 
Type :    C  punctatus,  n.  sp. 

Cremacrinus  qjunctatus,  n.  sp. 

Body  small,  compressed  antero-posteriorly.  Basal  piece  sub- 
triangular,  nearly  three  times  as  wide  as  high,  straight  along  the 
upper  margin,  faintly  convex  on  the  lower  sides,  and  pointed  at 
the  lateral   extremities.     It  is  composed  of  four   unequal  and 
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completely  anchylosed  pieces;  the  combined  outline  of  the  two 
small  upper  pieces,  which  are  separated  by  an  impressed  central 
suture,  is  about  parallel  with  that  of  the  whole  piece.  The  col- 
umn is  small  and  round,  and  attached  to  the  slightly  truncated 
lower  end.  The  space  between  the  basal  piece  and  the  dorsal 
plates  is  filled  by  numerous  small  and  irregularly  distributed 
plates.  The  body  above  the  base  is  comparatively  short,  about 
0.4  incb  wide  at  a  point  near  the  middle  of  the  lower  half,  0.3 
inch  at  the  top,  and  about  0  2  inch  high. 

The  durso-lateral  plates  are  sub-quadrate  in  outline,  with  all  the 
margins  excepting  the  upper  one  slightly  curved;  the  upper  half 
is  deflected  back  toward  the  ventral  side.  The  convex  lower 
centro-dorsal  plate  extends  nearly  to  the  top  of  the  dorso -lateral 
pieces,  is  slightly  concave  on  each  side,  and  strongly  so  below, 
where  the  two  sides  are  drawn  down  into  spine-like  proloug&tions; 
the  lower  and  inner  angle  of  the  dorso  lateral  plates  is  similarly 
prolonged,  so  that  the  basal  line  of  these  plates  forms  a  sigmoid 
curve.  The  lower  centro-dorsal  plate  is  about  0.1  inch  wide 
below,  very  slightly  narrower  above,  and  about  twice  as  long. 
The  upper  centro-dorsal  piece  is  nearly  twice  as  wide  as  the 
lower  p*ece,  upon  which,  and  the  short  sloping  upper  sides  of  the 
dorso-lateral  plates  it  rests.  It  is  twice  as  wide  as  high,  trans- 
versely oblong  in  outline,  rather  prominent,  and  apparently,  not 
anchylosed  to  the  other  plates  of  the  body.  The  ventral  arch 
consists  of  three  plates,  a  sub-triangular  central,  and  one  smaller 
tumid  sub-oval  plate  on  each  side.  Resting  on  the  central  piece 
is  the  first  of  a  series  that  supports  the  long  ventral  tube.  The 
first  and  second  pieces  of  this  series  are  large  and  strongly 
convex,  but  the  following  ones  are  considerably  smaller. 

Dorsal  arm  strong,  sub-cylindrical,  apparently  simple,  and 
composed  of  pieces  that  are  about  as  long  as  wide,  and  of  which 
six  occur  in  0.5  inch.  The  first  piece  tapers  upward  and  is  of 
the  same  hight  as  the  succeeding  ones.  Lateral  arms  two,  one 
on  each  side,  not  as  strong  as  tl^  dorsal  ray.  The  first  radial 
rests  upon  the  upper  sloping  side  of  the  dorso-lateral  plate,  and 
is  twice  as  wide  as  high.  The  second  is  slightly  higher,  pen- 
tagonal, and  supports  two  equal  divisions  of  the  ray.  Beyond 
this  the  arms  do  not  bifurcate,  but  each  second  piece  throws  off 
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a  loDg  slender  armlet.  These  occur  alternately  on  each  side  of 
the  arm,  and  give  it  a  slightly  zigzag  appearance.  The  arm- 
pieces  are  rounded,  about  as  high  as  wide,  and  provided  with  a 
deep  ambulacral  furrow  within.  Entire  length  of  arms  at  least 
two  inches. 

Surface  of  all  the  plates  covered  with  rather  large  and  deep 
punctae,  just  visible  to  the  unaided  eye. 

The  punctate  surface  will  distinguish  this  species  from  the 
other  forms  referred  to  this  genus.  The  centro-dorsal  pieces, 
^especially  the  lower,)  are  also  large,  and  the  body  shorter  than 
in  those  species.  I  have  seen  specimens  of  a  species  with  sim- 
ilarly punctate  plates,  from  the  Trenton  limestone  at  Dixon,  III. 
In  that  species,  however,  the  dorsal  arm  is  much  smaller  than 
the  lateral  ones,  while  the  form  of  the  body  and  its  plates  is 
quite  different  from  those  of  C  punctatus. 

The  fine  specimen  from  which  the  above  description  is  drawn, 
was  discovered  by  Mr.  Frank  C.  Shenahon,  and  very  generously 
presented  by  him  to  the  author,  in  whose  cabinet  it  now  is. 

Formation  and  locality :  Trenton  shales,  at  Finn's  Glen,  near 
Minneapolis,  Minn. 


DELTACBINUS,  n  geo. 

Basal  piece  triangular,  composed  of  several  anchylosecf  pieces. 
Dorsal  side  of  body  above  the  base  composed  of  four  more  or  less 
firmly  united  plates.  The  lower  central  plate  is  triangular  and 
entfrely  separated  from  the  upper  triangular  piece  by  the  large 
lateral  plates  which  unite  along  the  central  line.  Plates  of  ventral 
side  not  determined.  Dorsal  arm  strong,  simple  or  dividedl  The 
first  piece  is  the  largest  and  rests  upon  the  upper  centro-dorsal 
plate.  The  lateral  arms  are  two  on  each  side.  The  outer  one  is  the 
strongest,  and  divides  into  two  equal  rays  on  the  second  piece. 
The  first  plate  of  the  smaller  inner  arm  is  cuneate  below  and 
rests  upon  Ihe  inner  lateral  sloping  face  of  the  first  radial  of  the 
outer  arm. 

Column  round,  attached  to  the  lower  and  inner  portion  of  the 
basal  piece. 

Type :  Cheirocrinua  clarus,  Hall,  Hamilton  gr. 
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HAIiYSTOCBINUS,  n.  gen. 

In  the  formation  of  the  dorsal  side  of  the  calyx,  this  genasis 
precisely  Dellacrinus.  The  only  difiPerence  of  importance  so  far 
detected  is  found  in  the  number  of  arms.  In  Cremacrinus  we 
have  three  primary  radials,  and  in  Deltacrinus  five,  while  the 
species  for  which  the  above  generic  term  is  proposed  have  eleven/ 
one  large  central  arm  on  the  dorsal  side.,  and  ten  smaller  ones, 
the  first  pieces  of  which  project  abruptly  outward,  and  extend  in 
a  curved  series,  transversely  around  the  ventral  side.  Their 
inner  ends  articulate  with  the  ventral  arch.  All  the  arms  maj 
bifurcate  one  or  more  times. 

Column  round,  attached  to  the  slightly  truncated  lower  ex- 
tr«*mity  of  the  sub-triangular  basal  piece. 
Type :  Cheirocrinus  dactylus.  Hall,  Burlington  limestone. 
Aside  from  Calceocrinus,  the  first  notice  of  American  species 
of  this  family  of  Crinoids  is  found  in  the  13th  Regents  Report 
already  referred  to,  in  which  Hall  defines  the  preoccupied  name 
Cheirocrinus,  with  the  following  species:  C,  chrysalis^  Niagara 
gr.,  C.  ventricosus  and  C.  dactylus,  Burlington  gr.,  C  tunicatus 
and  C.  nodosus  from  the  Keokuk  gr.  He  also  proposed  C. 
lamellosuSf  but  until  the  species  for  which  it  is  proposed  is  better 
described,  I  am  not  inclined  to  recognize  the  name.f  He  gives 
figures  of  C.  chrysalis,  C.  dactylus  and  C.  tunicatus.  In  the 
15th  Regents  Report,  N.  Y.,  for  1862,  he  defines  and  illustrates 
C  clarus  from  the  Hamilton  gr.,  and  in  1863,  in  the  Trans. 
Alb.  Inst.,  vol.  iv,  C.  stigmatus  is  described  from  the  Niagara 
gr.  at  Waldron,  Ind.  Shumard  describes  C  perplexus  in  1666, 
in  the  Trans.  St.  Louis  Acad.  Sci.,  from  strata,  supposed  to  be 
equivalent  to  the  Keokuk  limestone.  In  1869,  Meek  and  Worthen 
describe  C.  wachsmuthi  and  C.  hradleyi  in  the  Proc.  Acad.  Nat. 
Sci.,  Phil.,  the  former  from  the  Burlington  limestone,  the  latter 
from  the  Keokuk  group.  Both  these  species  are  redescribed  and 
illustrated  in  vol.  v,  Geol.  Sur.,  111.  In  1875,  (Geo).  Sur,  111., 
vol.  vi)  Worthen  describes  and  figures  the  body  of  a  Devonian 


*So  far  B8  the  means  At  hand  will  admit  the  determination  of  this  point,  all  the  vpecies 
referred  to  the  genns,  appear  to  have  had  eleven  arms.  The  number  of  lateral  and  ventral 
arms  might,  however,  be  found  to  vary  in  different  species. 

tHall*0  description  reads  as  follows:    "  Hody  nnkaown.    Arms  with  strong  lamelloee 
extensions  at  the  joints.    Barllngton  limestone.'* 
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species  under  the  name  of  Calceocrinusf  harrisi.  In  1882,  Ring- 
neberg  describes  and  illustrates,  (Jour.  Cin.  Soc.  Nat.  Hist., 
vol.  V,)  Calceocrinus  radiculus  from  the  Niagara  gr.  In  the 
35th  Reg.  Rep.,  N.  Y.,  Walcott  illustrates  and  describes  Calceo- 
crinus harrandei  from  'ihe  Trenton  gr.  So  far  as  known  to  me 
there  are  only  two  other  species  described  from  American  rocks 
belonging  to  the  Cremacrinidae.  These  are  the  Heterocrinus 
inaequalis  and  H.  articulosus  of  Billings  from  the  Trenton  rocks 
of  Canada,  and  described  and  figured  by  that  author  in  1859,  in 
the  Can.  Org.  Rem.,  Decade  iv.  Of  the  sixteen  species  above 
enumerated,  C.  ventricosus,  Hall,  C.  perplexiiSy  Shumard,  C 
barrisiy  Worthen  and  H.  articulosusj  Billings,  are  too  little- 
known  to  make  tbeir  reference  to  any  of  the  three  groups 
j)roposed  certain,  and  I  leave  them  in  the  dubious  genus  Calceo- 
crinuSf  where  they  have  been  placed  by  Mr.  S.  A.  Miller.*  The ' 
last  is  most  probably  founded  upon  one  of  the  lateral  arms  of  a 
Cremacrinus,  while  the  others  may  belong  either  to  Deltacrinus 
or  Halysiocrinus,  The  twelve  species  remaining  divide  up  as 
follows : 

C  chrysalis,  Hall,  C.  inaequalis,  Billings,  C  barrandei, 
Walcott,  and  C.  radiculus,  Ringueberg,  agree  with  Cremacrinus 
punctatus,  Ulrich,  in  having  three  primary  radials,  and  the 
dorsolateral  plates  entirely  separated  by  the  central  pieces.  In 
C  barrandei  and  C.  radiculus  the  lower  centro-c^orsal  plate  is 
narrow-wedged  shaped,  and  almost  pointed  above  where  it  artic- 
ulates with  the  upper  central  piece.  This  plate  is  wider  in  C. 
punctatus  than  it  is  in  any  of  the  other  species  here  referred  to 
Cremacrinus,  but  the  separation  of  the  large  dorso-lateral  plates 
is  nevertheless  complete  in  all.  This  character  and  the  limited 
number  of  primary  radials  are  the  distinguishing  features  of  the 
genus.     All  the  species  are  Silurian. 

The  proposed  genus  Deltacrinus  will  include  C  clarus.  Hall, 
the  type  species,  C  stigmatus.  Hall,  C,  bradleyi,  M.  &  W.,  and 
very  likely  C,  tunicatus.  Hall.  These  species  all  agree  in  having 
the  dorso-lateral  plates  join  along  the  central  line  of  the  body. 
The  lower  centro-dorsal  plate  is  wide  and  depressed  triangular, 
the  form  being  quite  different  froxn  that  of  the  equivalent  piece- 


•Amer.  Pal.  Fo«.,  pt  72  and  78. 
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in  Cretnacrinus.  The  form  of  the  upper  central  plate  resembles 
the  lower  in  every  particular,  excepting  that  the  lateral  angles 
are  usually  obtuse.  The  arms  are  known  of  C.  clarus  and  C. 
bradleyi  only,  but  Hall's  figures  of  Calceocrinus  stigmatus  in  the 
28th  Reg.  Rep.  N.  T.,  show  the  articuliting  scars  for  the  first 
arm  pieces  very  distinctly  and  leave  little  room  to  doubt  that  the 
arms  of  that  species  are  like  those  of  C.  clarus.  In  this  species 
the  arms  are  primarily  five,  consisting  of  the  large  centro-dorsal 
one,  which  may  be  divided  once  or  remain  simple  throughout, 
one  somewhat  smaller  lateral  arm  on  each  side,  and  between  each 
of  these  and  the  dorsal  arm,  one  still  smaller,  and  difi<ering  from 
the  lateral  arms,  whose  second  piece  is  axillary  and  supports  two 
equal  divisions  of  the  ray,  in  remaining  siipple  throughout,  or, 
at  any  rate,  for  a  longer  distance.  These  medio-lateral  arms  are 
further  peculiar  because  their  first  piece  rests  mainly  upon  the 
side  of  the  first  radial  of  the  lateral  arms.  Aside  from  them  the 
arms  of  Deltacrinus  do  not  differ  from  those  of  Cremacrinus. 
They  furnish,  therefore,  one  of,  the  principal  differences  between 
the  two  genera. 

There   are  at  least  three   American    species   that   have   the 
characters  ascribed  to  Halysiocrinus.     These  are  the  C.  dactylus 
and  C,  nodosuSf  Hall,  and  the  C.  wachsmuthi^  M.  &  W.,  the  first 
and  last  from  the  Burlington  limestone,  and  the  second  from  the 
Keokuk    gr.     Beside    these    the    Cheirocrinus    gothlandicus    of 
Angelin,  is  an  unquestionable  member  of  the  genus,  and  Prof. 
A.   H.  Worthen  will    illustrate  in  the  forthcoming  vol.  viii,  of 
the   III.   Geol.  Sur.,   two  specimens  from   the   Keokuk,    which 
resemble  the  C,  nodosus,  but  may  prove  specifically  distinct.     In 
the  construction  of  the  bodfy,  and  in  the  possession  of  a  strong 
dorsal  arm,  these  species  do  not  differ  from  Deltacrinus,    The 
lateral  arms,  however,  differ  conspicuously  from  all  the  species 
of    both   Creinacrinns  and  Deltacrinus^   in   being    much    more 
numerous,  sub-equal  and  in  extending  completely  around  the 
ventral  side.     The  primary  piece  of   the  first  of  these  lateral 
arms,  and  a  portion  of  the  first  piece  oT  the  second,  rest  upon 
the  upper  side  of  the  dorso-lateral  plate,  while  the  primary  pieces 
of  the  remaining  six  ventral  arms  project  abruptly  outward,  and 
their   inner    surfaces   or  ends   articulate    with   the   anchylosed 
ventral  arch.     The  ventral  arms  give  to  these  crinoids  a  very 


it  <( 
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different  appearance  from  that  presented  by  the  more  simple 
species  of  Cremacrinus  and  Deltacrinus.  In  my  opinion  they 
constitute  an  important  deviation  from  the  types  of  those 
genera,  and  fally  warrant  generic  separation.  The  range  of  the 
genus  is  from  the  upper  Silurian,  (H.  gothlandicus^  Ang.  sp.,)  to 
the  Eeokuk  group.  The  Devonian  formation  is,  however,  not 
represented,  the  other  species  of  the  genus  known  being  all  from 
sub-carboniferous  deposits. 

According  to  the  classification  here  proposed,  the  species  dis- 
cussed will  be  arranged  as  follows : 

€B'EMACBINII>A£,  n.  fam. 
GBEMACBII9US,  n.  gen. 

C.  punctatus,  XTlrich.  Trenton  group,  (type  of  genus.) 
G.  inaequalis,  Billings. 

C.  barrandei,  Walcott. 
G.  radiculus,  Ringueberg  Niagara,  gr. 
G.  chrysalis.  Hall. 

BEIiTACBIXUS,  n.  gen. 

D.  clarus.  Hall.  Hamilton  gr.    (Type  of  genus.) 
D.  stigmatus,  Hall.  Niagara  gr. 
D.  bradleyi,  Meek  and  Worthen,  Eeokuk  gr. 
D.  ?  tunicatus,  Hall. 

HAIiYSIOCBINUS,  n.  gen. 

n.  dactylus.  Hall,  Burlington  gr.     (Type  of  genus.) 
H.  wachsmuthi,  M.  &  W.  Burlington  gr. 
H.  nodosus.  Hall,  Eeokuk  gr. 
•H.  gothlandicus,  Angelin,  Upper  Silurian. 

CALCEOCBINUS?  Hsl% 

G.  articulosus,  Billings,  Trenton  gr. 
G.  barrisi,  Worthen,  Hamilton  gr. 
G.  ventricosus,  Hall,  Burlington  limestone. 
G.  perplezus,  Shumard,  Eeokuk  gr. 
8 
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in  Cretnacrinus.  The  form  of  the  upper  central  plate  resembles 
the  lower  in  every  particular,  excepting  that  the  lateral  angles 
are  usually  obtuse.  The  arms  are  known  of  C.  clarus  and  C. 
bradleyi  only,  but  Hall's  figures  of  Calceocrinus  sfigmatus  in  the 
28th  Reg.  Rep.  N.  Y.,  show  the  articul#ing  scars  for  the  first 
arm  pieces  very  distinctly  and  leave  little  room  to  doubt  that  the 
arms  of  that  species  are  like  those  of  C.  clarus.  In  this  species 
the  arms  are  primarily  five,  consisting  of  the  large  centro-dorsal 
one,  which  may  be  divided  once  or  remain  simple  throughout, 
one  somewhat  smaller  lateral  arm  on  each  side,  and  between  each 
of  these  and  the  dorsal  arm,  one  still  smaller,  and  differing  from 
the  lateral  arms,  whose  second  piece  is  axillary  and  supports  two 
equal  divisions  of  the  ray,  in  remaining  siipple  throughout,  or, 
at  any  rate,  for  a  longer  distance.  These  medio-lateral  arms  are 
'  further  peculiar  because  their  first  piece  rests  mainly  upon  the 
side  of  the  first  radial  of  the  lateral  arms.  Aside  from  them  the 
arms  of  Deltacrinus  do  not  differ  from  those  of  Cremacrinus. 
They  furnish,  therefore,  one  of,  the  principal  differences  between 
the  two  genera. 

There  are  at  least  three  American  species  that  have  the 
churacters  ascribed  to  Halysiocrinus.  These  are  the  C.  dactylus 
and  C.  nodosus,  Hall,  and  the  C.  wachsmuthi,  M.  &  W.,  the  first 
and  last  from  the  Burlington  limestone,  and  the  second  from  the 
Keokuk  gr.  Beside  these  the  Cheirocrinus  gothlandicus  of 
Ahgelin,  is  an  unquestionable  member  of  the  genus,  and  Prof. 
A.  H.  Worthen  will  illustrate  in  the  forthcoming  vol.  viii,  of 
the  111.  Qeol.  Sur.,  two  specimens  from  the  Keokuk,  which 
resemble  the  C.  nodosus,  but  may  prove  specifically  distinct.  In 
the  construction  of  thebodfy,  and  in  the  possession  of  a  strong 
dorsal  arm,  these  species  do  not  differ  from  Deltacrinus.  The 
lateral  arms,  however,  differ  conspicuously  from  all  the  species 
of  both  Cremacrinus  and  Deltacrinus,  in  being  much  more 
numerous,  sub-equal  and  in  extending  completely  around  the 
ventral  side.  The  primary  piece  of  the  first  of  these  lateral 
arms,  and  a  portion  of  the  first  piece  oT  the  second,  rest  upon 
the  upper  side  of  the  dorsolateral  plate,  while  the  primary  pieces 
of  the  remaining  six  ventral  arms  project  abruptly  outward,  and 
their  inner  surfaces  or  ends  articulate  with  the  anchylosed 
ventral  arch.    The  ventral  arms  give  to  these  crinoids  a  very 
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different  appearance  from  that  presented  by  the  more  simple 
species  of  Cremacrinus  and  Deltacrinus.  In  my  opinion  they 
constitute  an  important  deviation  from  the  types  of  those 
genera,  and  fally  warrant  generic  separation.  The  range  of  the 
genus  is  from  the  upper  Silurian,  (H,  gothlandicua,  Ang.  sp.,)  to 
the  Keokuk  group.  The  Devonian  formation  is,  however,  not 
represented,  the  other  species  of  the  genus  known  being  all  from 
sub-carboniferous  deposits. 

According  to  the  classification  here  proposed,  the  species  dis- 
cussed will  be  arranged  as  follows : 

CB'EMAGBINIDAE,  n.  fam. 
CBEMACBOUS,  n.  gen. 

C.  punctatus,  XTlrich.  Trenton  group,  (type  of  genus.) 

C.  inaequalis,  Billings.     "         *'  4 

C.  barrandei,  Walcott.     " 

C.  radiculus,  Ringueberg  Niagara,  gr. 

C.  chrysalis.  Hall. 

DEIiTAGBINUS,  n.  gen. 

D.  clarus,  Hall.  Hamilton  gr.    (Type  of  genus.) 
D.  stigmatus,  Hall.  Niagara  gr. 

D.  bradleyiy  Meek  and  Worthen,  Keokuk  gr. 
D.  ?  tunicatus,  Hall. 

HAIiYSIOCBINUS,  n.  gen. 

n.  dactylus,  Hall,  Burlington  gr.     (Type  of  genus.) 
H.  wachsmuthi,  M.  &  W.  Burlington  gr. 
H.  nodosus.  Hall,  Keokuk  gr. 
•  H.  gothlandicus,  Angelin,  Upper  Silurian. 

GAIiCEOCBINUS?  Hal% 

C.  articulosus,  Billings,  Trenton  gr. 
C.  barrisi,  Worthen,  Hamilton  gr. 
0.  ventricosus.  Hall,  Burlington  limestone. 
C.  perplexus,  Shumard,  Keokuk  gr. 
8 
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in  the  Minnesota  river  at  Ft.  Snelling.  This  species  grows  to 
be  very  large,  sometimes  measaring  oyer  17  inches  in  circum- 
ference, and  not  more  than  2  inches  in  width.     1498. 

Margaritana  confragosa^  Say. — This  pecnliar  species  has  been 
found  only  in  the  Minnesota  rirer  at  Ft.  Snelling;  two  young 
specimens  were  procured  and  one  very  fine  adult,  which  is  4i 
inches  long  and  Si  inches  high.  This  locality  is  believed  to  be 
the  most  northern  from  which  the  shell  has  been  reported,  and 
the  first  time  from  Minnesota.    1493. 

Margaritana  margiwUa^  Say. — Found  in  the  Minnesota  river 
at  Granite  Falls,  and  the  Mississippi  at  Ft.  Snelling;  no  full 
grown  specimens  are  yet  in  the  museum.    1540. 

Margaritana  rugosa,  Barnes — Only  one  specimen  is  in  the  mus- 
eum; this  is  about  one  third  grown  and  was  found  in  the  Min- 
nesota river  at  Granite  Falls.  The  posterior  end  of  this  species 
has  a  number  of  peculiar  folds  that  are  more  distinct  near  the 
top  of  the  shell;  the  nacre  is  usually  of  a  delicate  cream-color. 
1541. 

Vnio  cesopus.  Green. — Common  in  the  Mississippi  river,  Dres- 
bach,  Winona  county.  This  shell  is  characterized  by  a  single 
row  of  elongated  tubercles  on  each  valve  extending  from  the 
umbone  to  the  lower  margin;  these  tubercles  are  more  in  number 
and  not  so  conspicuous  as  those  on  U.  corntUus.    1480. 

Unio  alatus^  Say. — Red  river,  Wilkin  county;  Mississippi  river, 
Winona  county;  lake  Pepin;  common  in  the  Minnesota  river  at 
Granite  Falls  and  at  Ft.  Snelling.  Three  alate  species  of  this 
genus  have  been  found  in  the  state,  alatus,  UBvissimus,  and  gracilis; 
the  first  two  have  a  red  nacre  and  are  of  nearly  the  same  size,  but 
the  first  is  a  much  heavier  shell  and  has  stronger  teeth ;  {7.  gracilis 
is  smaller  than  the  others,  the  epidermis  is  much  lighter  in  color 
and  is  rayed  with  green,  and  the  red  nacre  is  generally  confined 
to  the  dorsal  portion  of  the  shell.  These  three  species  occur 
quite  commonly  in  the  Minnesota  river  at  Ft.  Snelling,  but  more 
specimens  of  the  last  were  procured  than  of  the  others.  1436, 
1472,  1495, 1542. 

Unio  anodontoides,  Lea. — Very  abundant  in  the  Minnesota  river 
at  Ft.  Snelling.     A  pretty,  long,  salmon-colored  shell;  the  epi- 
^  dermis  has  a  number  of  dark  rays,  but  sometimes  the  rays  are 
nearly  obsolete.    1505. 
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Unto  comutus,  Barnes. — Lake  Pepin;  Mississippi  river,  Wino- 
na county;  Minnesota  river,  Ft.  Snelling.  This  species  has  not 
been  foand  very  abundantly,  but  is  quite  common  in  Lake  Pepin; 
it  is  easily  recognized  by  a  row  of  large  tubercles  on  each  yalve; 
they  extend  from  the  umbone  to  the  lower  margin  and  the  largest 
are  raised  about  a  quarter  of  an  inch  from  the  surface  of  the 
shell.  (See  U.  cesopus.)    1430, 1481, 1606. 

Unio  ebenus,  Lea. — Very  abundant  in  the  Mississippi  river  at 
Dresbach,  Winoiia  county,  but  has  not  been  found  elsewhere. 
1484. 

Unio  elegans.  Lea. — Only  one  specimen  is  in  the  museum,  and 
this  came  from  the  Minnesota  river  at  Ft.  Snelling.  A  very 
pretty  shell  with  numerous  radiations.    1500. 

Unio  ellipsis,  Lea. — Common  in  the  Mississippi*river  at  Dres- 
bach, Winona  county.     1482. 

Unio  gibbosus,  Barnes. — Minnesota  river  at  Ft.  Snelling;  not 
common.  This  species  is  similar  in  shape  to  U.  rectus,  but  can 
be  distinguished  from  it  by  the  coarser  undulations  on  the  um- 
bones  and  by  the  heavier  lateral  teeth.  The  nacre  is  usually 
red.     1504. 

Unio  gracilis,  Barnes. — Abundant  in  the  Minnesota  river  at 
Ft.  Snelling.  This  shell  is  oblong  and  quite  fragile  and  has  a 
light-olive  epidermis.  The  largest  specimens  obtained  are  4i 
inches  long.    (See  U.  cdatus.)    1499. 

Unio  graniferous.  Lea. — One  dead  shell  was  found  in  the  Mis- 
sissippi river  at  Ft.  Snelling.     1533. 

Unio  Lacrymosus,  Lea. — Two  specimens  are  in  the  museum ;  one 
from  the  Red  river,  Wilkin  county,  and  the  other  from  the  Min- 
nesota river.  Ft.  Snelling.  The  latter  is  2f  by  2i  in.  1435, 
1618. 

Unio  Icevissimus,  Lea. — Common  in  the  Minnesota  river  at  Ft. 
Snelling.  The  shell  is  very  thin  and  has  a  shining  epidermis. 
(See  U.  alatus.)    1494. 

Unio  ligameniinus,  Lamarck.  Lake  Pepin;  Mississippi  river, 
Winona  county;  common  in  the  Minnesota  river  at  Granite 
Falls.  The  specimens  from  Winona  county  are  very  heavy :  the 
largest  is  5  inches  long.    1477,  1545. 

Unio  lutedus,  Lamarck. — Mississippi  river,  Brainerd;  lake 
Minnewaska,  Pope  county;  White  Bear  lake;  Minnehaha  creek. 
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Hennepin  county;  Red  river,  Wilkin  county;  Mississippi  river, 
Winona  county;  RoUingstone  creek,  Minnesota  cit>;  lake  Min- 
netonka;  Minnesota  river,  Ft.  Snelling;  Mississippi  river,  Anoka 
county;  Rum  river,  Anoka.  This  is  our  most  common  species 
and  is  usually  found  very  abundantly.  It  is  extremely  variable. 
Those  found  in  the  lakes  in  the  vicinity  of  Minneapolis  are  quite 
small,  fragile,  and  much  eroded,  and  the  radiations  are  nearly 
obsolete.  The  heaviest  and  largest  yet  found  are  from  Ft. 
Snelling;  some  of  these  are  5  inches  long.  The  young  shells  are 
very  beautifully  rayed  with  green.  14^3,  1425,  1434,  1443, 1454, 
1474,  1485,  1491,  1602,  1609,  1512,  1569. 

Unto  metanerous,  Rafinesque. — Mississippi  river,  Dresbach,  Wi- 
nona county;  Minnesota  and  Mississippi  rivers.  Ft.  Snelling; 
rather  common  in  Lake  Pepin.  This  shell  has  a  large  ridge  ex- 
tending from  the  umbones  to  the  basal  posterior  margin.     1476. 

Unio  occidenSy  Lea. — Rather  common  in  the  Mississippi  river 
at  Dresbach,  Winona  county.    1478.  ' 

Unio  parvus,  Barnes. — About  a  dozen  specimens  were  found 
in  the  Minnesota  river  at  Fort  Snelling;  the  largest  is  less  than 
an  inch  long.  This  is  the  smallest  species  of  the  genus  yet  found 
in  the  state.     1508. 

Unio  plicatuSy  Le  Sueur. — Mississippi  river,  Dresbach,  Winona 
county;  Minnesota  river  at  Ft.  Snelling  and  Granite  Falls;  Lake 
Pepin.  Rather  common  in  these  localities.  (See  U»  undulatus.) 
1473,  1517,  1546. 

Unio  rectus,  Lamarck. — Mississippi  river,  Brainerd;  Red  river, 
Wilkin  county;  Rum  river,  Anoka  county;  Minnesota  river, 
Granite  Falls;  Mississippi  river,  Winona  county.  This  species 
is  common  and  in  some  places  abundant.  It  is  a  long  straight 
shell;  some  of  the  adults  are  5^  in.  long  and  2i  high.  (See  U. 
gibbosus.)    1422,  1433.  1503,  1546. 

Unio  rubiginosuSf  Lea.— One  specimen  from  the  Red  river,  Wil- 
kin county,  is  in  the  museum.     1437. 

Unio  securis,  Lea. — Lake  Pepin;  Mississippi  and  Minnesota 
rivers  at  Ft.  Snelling.  Not  common,  a  very  pretty  straw-colored 
shell  with  fine  radiations  and  dark  blotches,  which  are  arranged 
in  rows  from  the  umbones  to  the  lower  margins.     1516. 

Unio  solidus.  Lea. — One  specimen  was  found  in  the  Mississippi 
river  at  Ft.  Snelling.     1513. 
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Unto  trigonus,  Lea. — Common  iu  lake  Pepin  and  in  the  Minne- 
sota river  at  Ft.  Snelling.  The  largest  specimens  are  2^  inches  by 
2.     1621. 

Vnio  tuberculatuSf  Barnes. — Minnesota  river  at  Granite  Falls 
and  at  Ft.  Snelling'  Mississippi  river,  Dresbach,  Winona  county. 
This  species  has  not  been  found  to  be  very  common  in  the  locali- 
ties named.  Almost  the  entire  shell,  except  the  posterior  por- 
tion,  is  covered  with  small  tubercles.  The  largest  specimen  is  5 
inches  long  and  2|  high.     1514,  1543,  1588. 

Unto  undulatus,  Barnes. — Common  in  the  Red  river,  Wilkin 
county.  This  shell  resembles  U.  plicatus,  but  is  much  thinner; 
it  will  probably  be  found  to  be  rather  common.  The  posterior 
half  of  the  shell  is  covered  with  undulations  that  run  from  the 
umboncs  obliquely  to  the  lower  and  posterior  margins;  these  un- 
dulations also  exist  on  U.  plicatus.    1442. 

Unto  ventricosus,  Barnes. — Mississippi  river,  Brainerd;  Red 
river,  Wilkin  county;  Rum  river,  Anoka  county;  Minnesota 
river  at  Granite  Falls  and  Ft.  Snelling.  This  is  a  very  common 
species  and  widely  distributed.  The  specimens  from  the  Rum 
river  arc  dark-colored  and  beautifully  rayed  with  green,  while 
those  from  the  Red  river  are  straw-colored  and  the  radiations  are 
nearly  obsolete.    1424,  1439,  1510,  1515,  1541. 

Unio  zigzag,  Lea. — Rather  common  in  the  Minnesota  river  at 
Ft.  Snelling;  the  largest  specimen  is  1  inch  long  and  \i  high. 
This  is  a  very  pretty  little  shell  boautifully  marked  with  dark- 
green.     1501. 

COBBICUIiAD^. 

■ 

Sphcerium  occidentale.  Prime. — This  species  has  been  found  only 
at  Minneapolis,  and  is  not  at  all  common.  This, family  contains 
qnite  small  bivalves;  those  found  in  Minnesota  are  usually  less 
than  half  an  inch  long.     146. 

Sphcerium  partumeium,  Say. — Found  only  at  Minneapolis.  1566. 

Sphcerium  rhomboideum,  Say.— Only  one  specimen  in  the  mus- 
eom;  this  came  from  lake  Bertram,  Wright  county.    1565. 

SpJicerium  striatinum,  Lamarck.— This  species  is  so  far  found 
to  be  the  most  common  of  the  genus  in  this  state;  it  is  very 
common  in  Minnehaha  creek;  Minnesota  river  at  Ft.  Snelling; 
and  Mississippi  and  Rum  rivers,  Anoka  county;  two  specinjens 
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were  obtained  in  lake  Bertram,  Wrij^ht  county.  This  species 
varies  considerably  in  size,  color  and  thickness;  one  of  the  speci- 
mens from  Wright  coanty  is  much  the  largest  in  the  museum; 
it  measures  f  inch  in  length.     1537,  1538,  1564. 

SphcBrium  transversum,  Haldeman. — Common  in  the  Minnesota 
river  at  Ft.  Snelling.  This  is  the  smallest  bivalve  yet  found  in 
the  state,  being  only  .15  inch  long.     1520. 

GASTEROPODA. 
HEIilGIDJE. 

Hyalina  arborea,  Say — Quite  common  in  the  vicinity  of  Minne- 
apolis; found  associated  with  Patula  striaiella.  It  is  a  pretty 
shining  little  shelly  measuring  about  ^  of  an  inch  in  diameter. 
1459. 

Helicodiscus  lineatus,  Say. — Rather  commou  in  Hennepin 
county.  This  is  a  small  flat  shell  with  one  or  two  small  white 
teeth  within  the  mouth.     1438. 

Patula  alternata,  SsLy. ^Common  in  Hennepin  county;  under 
stones  on  Nicollet  island  this  shell  is  very  abundant.  This 
is  our  only  large  Helix  that  has  reddish-brown  blotches  on  the 
epidermis;  adult  specimens  are  f  inch  in  diameter.     1432. 

Patula  striatella,  Anthony. — This  is  the  most  abundant  hind 
shell  in  Hennepin  county.  It  is  found  in  almost  every  damp 
place  under  chips  and  logs; -some  of  the  larger  specimens  are  .23 
inch  in  diameter.  The  surface  of  the  shell  is  covered  with  ribs« 
1534. 

Strobila  labyrinthica,  Say. — Rather  common  in  Hennepin 
county.  Most  of  the  specimens  collected  are  ''dead*'  shells. 
1455. 

Stenotrema  monodon,  Rackett. — Two  specimens  have  been  found 
on  the  University  campus;  the  largest  is  .35  inch  in  diameter. 
This  is  a  brown  shell  and  quite  thick  for  its  size;  there  is  a  long 
narrow  white  tooth  on  the  inside  edge  of  the  mouth.     1461. 

Mesodon  muUilineata,  Say. — Found  near  White  Bear  lake; 
common  in  the  vicinity  of  Minneapolis.  Th*s  shell  is  readily 
distinguished  from  all  others  of  the  family  in  this  state  by  its 
size  and  by  the  numerous  revolving  reddish-brown  lines.  Two 
specimens  were  found  entirely  lacking  the  revolving  lines.     This 
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-species  can  be  found  crawling  about  on  the  ground  in  damp 
^oods.    1449,  1466. 

Vdllonia  ptUchella,  Muller. — Found  very  abundantly  under  logs 
on  one  corner  of  the  University  campus,  but  has  not  been  found 
elsewhere.  This  is  a  small  white  shell,  almost  transparent,  and 
the  lip  is  thick  and  quite  broad.  The  largest  specimens  are  a 
little  more  than  ^\  inch  in  diameter.    1469. 

Cionella  subcylindrica,  Linnaeus. — About  twenty  specimens 
have  been  found  near  Minneapolis.  This  is  one  of  our  prettiest 
land  shells;  the  epidermis  is  shining  light-brown,  and  there  is  a 
reddish  line  on  the  lip.  The  shell  is  .26  inch  long  and  .03  in 
diameter.    1470. 

Succinea  obliqua.  Say. — Only  collected  at  Minneapolis,  where  it 
has  so  far  been  found  to  be  rather  rare.  This  species  and 
the  next  are  very  pretty  delicate  shells;  sometimes  they  are 
found  in  great  numbers  on  the  under  sides  of  the  leaves  of 
large  weeds.  This  shell  yaries  from  amber-colored  to  pale,  yel- 
lowi^h-greeu;  sometimes  the  apex  has  a  slight  tinge  of  red, 
but  no  specimens  in  the  museum  are  thus  colored.  It  is  the  lar- 
.^st  shell  of  this  genus  found  in  Minnesota;  the  largest  specimen 
collected  is  over  three  fourths  of  an  inch  long.     1467. 

Succinea  ovcUis,  Gould. — Found  as  yet  only  in  Hennepin  county, 
not  so  rare  as  the  preceding,  but  still  not  common.  It  is  much 
more  elongated  and  delicate  than  S.  ohliqua^  and  has  a  more 
beautiful  amber  color.  This  shell  is  found  on  the  borders  of 
streams  and  ponds  in  damp  shady  places.  The  largest  shell  of 
this  species  in  the  museum  is  ^V  o^  ^^  'vach.  long.     1468. 

AUKICUIilD-aB. 

Carychium  exiguum,  Say. — The  smallest  shell  yet  found  in  the 
state;  it  measures  only  .07  in.  in  length  and  .03  in  diameter. 
This  shell  has  been  mistaken  many  times  for  a  shell  belonging 
to  the  genus  Pupa,  but  the  animal  is  very  different.  It  is  found 
in  damp  places  under  logs,  chips,  etc.  It  has  been  collected  only 
on  the  University  campus,  where,  after  more  than  three  hours 
patient  and  diligent  search,  less  than  a  dozen  specimens  were 
found.  The  shell  is  white  and  very  thin,  and  there  is  a  small 
tooth  on  the  body -wall  of  the  aperture.  No  other  species  of  this 
family  is  found  far  away  from  the  sea  coast.     1368. 
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Limncea  stagnalis,  Linnaeus. — Found  at  Minneapolis;  lake  Min- 
newaska,  Pope  county;  White  Bear  lake;  lake  Bertram,  Wright 
county;  Minnesota  river  at  Oranite  Falls  and  Ft.  Snelling;  and 
in  the  vicinity  of  Rainy  river.  This  is  one  of  the  shells  that  is 
found  in  the  northern  parts  of  both  Europe  and  America.  It  in 
rather  fragile  for  so  large  a  shell;  some  individuals  found  at 
Minneapolis  are  two  inches  long.  This  shell  is  a  common  species 
and,  where  it  occurs,  is  generally  found  in  large  numbers.  The 
animal  is  nearly  black  and  can  be  easily  pulled  out  of  the  shelL 
1427,  1431,  1446,  1450,  1507,  1550. 

Bulimnea  megasama,  Say. — A  fine  shell  and  rather  heavy,  with 
chestnut-brown  within  the  aperture  and  sometimes  having  green 
stripes  on  the  larger  whorls.  Two  specimens  from  Knife  lake, 
on  the  northern  state  boundary,  are  in  the  museum. 

Limnophysa  rejlexa^  Say. — Found  in  the  lakes  about  Minne- 
apolis; also  at  White  Bear  lake  and  Lake  City.     This  shell  is 
very  long  and  slim,  sometimes  measuring  liV^i^chesin  length 
and  -^  in  diameter.    1444,  1455,  1456. 

Limnophysa  caperata,  Say. — Abundant  in  the  vicinity  of  Min- 
neapolis, but  no  specimens  have  been  received  from  other  parts 
of  the  state.  Running  around  the  shell  are  numerous  fine  lines 
which  can  be  seen  with  the  aid  of  a  pocket  lens.     1581. 

Lymnophysa  palustris,  Muller. — Found  in  Lake  Minnetonka. 
This  is  another  form  that  is  common  to  both  Europe  and  Amer- 
ica. It  is  very  variable  and  has  a  large  synomony*  The  shells 
found  in  lake  Minnetonka  correspond  to  L.  elodes,  Say. 

Physa  gyrinaf  Sekj. — Minneapolis;  Rum  river,  Anoka;  Missis- 
sippi river  at  Anoka  and  Ft.  Snelling.  Very  common  and  in 
some  places  abundant. — Specimens  vary  from  dark-brown  to  ligbt- 
brown.     1452,  1576,  1577,  1578. 

Physa  heterostropha^  Say. — Cedar  lake,  Minneapolis;  Minne- 
haha creek;  Mississippi  river  at  Anoka  and  Ft.  Snelling.  This- 
is  much  prettier  and  more  abundant  than  the  preceding  species. 
The  specimens  collected  are  rather  small.    1457, 1463, 1522, 1539. 

Bulinus  hypnorum,  Linnaeus. — Common  in  one  pond  near  Min- 
neapolis, but  has  not  been  found  elsewhere.  This  is  a  fragile, 
shining,  dark-brown  shell.     The  animal  is  black.     This  species 
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is  found  in  Europe  and  America.     The  largest  specimens  are  i 
inch  long  and  -ff^  inch  in  diameter.     1465. 

Planorbdla  campanulcUa,  Say. — Lake  Minnetonka;  White 
Bear  lake;  Minneapolis;  Wright  county.  A  very  common  shelly 
abundant  in  some  places.  Some  specimdns  from  Wright  county 
are  nearly  f  of  an  inch  in  diameter.  1429, 1447, 1462. 1464, 1489, 
1552,  1574,  1692. 

Hdisoma  bicarinatus,  Say. — Minneapolis;  lake  Minnewaska, 
Pope  county;  Wright  county.  Common  but  not  so  much  so  as 
the  preceding  species.  One  specimen  is  over  i  of  an  inch  in  di- 
ameter; but  this  shell  does  not  usually  grow  to  be  so  large. 
1428,  1453,  1553,  1591. 

Helisoma  trivolvis,  Say. — Minnesota  river  at  Oranite  Falls  and 
Ft.  Snelling;  Minneapolis;  White  Bear  lake;  along  the  northern 
boundary.  Very  common.  The  specimens  {"ound  in  one  pond 
near  Minneapolis  are  extremely  black;  large  shells  from  Ramsey 
county  are  over  an  inch  in  diameter.  This  species  varies  greatly 
in  size.     1448,  1451,  1549,  1554,  1570,  1571,  1572,  1573. 

Oyraulus  deflectus.  Say. — Very  common  in  the  lakes  about 
Minneapolis;  also  found  in  lake  Bertram,  Wright  county.  This 
is  a  small  flat  species  with  the  aperture  bent  down  below  the 
centre  of  the  shell — whence  the  name.  The  largest  specimens 
are  ,V  i^ch  in  diameter,  and  about  ,V  ^^^^  ^^S^'    1575, 1582. 

VAIiVATID-^:. 

Valvata  tricarinata,  Say. — Very  common  in  the  lakes  of  Wright 
and  Hennepin  counties.  This  shell  is  easily  distinguished  by  its 
three  raised  revolving  lines,  one  on  the  upper  edge  of  the  whorl, 
one  on  the  lower,  one  on  the  base.  The  largest  specimen  in  the 
museum  is  from  Buffalo  lake,  Wright  county,  and  is  nearly  a 
quarter  of  an  inch  in  diameter.  This  species  and  the  preceding 
are  found  clinging  to  the  plants  in  the  shallow  water  of  our  lakes. 
1460,  1555,  1593. 

VIVIPARID^B. 

Vivipara  intertexta,  Say. — This  shell  seems  to  be  very  common 
in  White  Bear  lake,  but  has  not  been  found  elsewhere.  It  is  the 
only  species  of  this  genus  found  as  yet  in  Minnesota.     1445. 

Melantho  decisa,  Say. — Binney  gives  both  M.  subsdida,  Auth. 
and  rufaf  Hald.  as  synonyms  of  this  species;  the  latter  has  been 
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found  common  in  the  Rnm  river,  Anoka  county,  the  former  is 
<common  in  the  Minnesota  river  at  Ft.  Snelling,  and  abundant  in 
the  Mississippi  river  at  Minneapolis.  The  largest  specimens  are 
about  1^  inches  high  and  i  in  diameter. 

lAoplax  aubcarincUa,  Say. — Bather  common  in  the  Minnesota 
river  at  Ft.  Snelling  and  found  associated  with  the  preceding 
species.  No  large  individuals  were  found.  The  specimens  vary 
from  sharply  carinated  ones  to  those  with  no  appreciable  carinse. 
1486. 

Bythinella  obtusa,  Lea. — Common  in  the  Minnesota  river  at  Ft. 
Snelling,  but  not  found  elsewhere.  This  and  the  three  following 
species  are  found  in  the  mud  on  the  banks  of  rivess;  they  can  be 
collected  by  getting  ft  sieve  full  of  the  mud  and  then  washing  it 
•out  with  water;  sometimes  quite  a  quantity  of  shells  will  be  left 
in  the  sieve.    This  species  is  about  .14  inch  long.    1535. 

Somatogyrus  subglobosus,  Say. — Abundant  in  the  Minnesota 
river  at  Ft.  Snelling.  No  specimens  from  any  other  locality  are 
in  the  museum.  The  shell  is  rather  thin  and  when  cleaned  is  of 
a  light  horn-color,  sometimes  with  a  reddish  tinge  on  the  apex. 
The  largest  specimens  are  .22  inch  high  and  .19  in  diameter. 
1471. 

Amnicola  cincinnatensis,  Anthony. — Common  in  the  Minnesota 
river  at  Ft.  Snelling  and  the  Rum  river,  Anoka  County.  This 
species  is  thicker  and  larger  than  the  following.  One  specimen 
from  the  Rum  River  is  a  quarter  of  an  inch  long.     1584,  1585. 

Amnicola  porcUa,  Say. — Common  in  the  Minnesota  river  at  Ft. 
Snelling,  and  in  the  lakes  near  Minneapolis.  This  shell  is  quite 
thin  and  nearly  transparent.     15&6,  1587. 

STREPOMATID-aa. 

Pleurocera  subularBy  Lea.  ^This  is  the  only  species  of  this  fam- 
ily yet  found  by  the  survey  in  Minnesota.  It  is  very  common  in 
the  Minnesota  river  at  Ft  Snelling,  and  in  the  Mississippi  and 
Rum  rivers,  Anoka  county.  Specimens  from  the  Minnesota  riv- 
er are  smaller  than  the  others  and  the  shell  is  not  so  thick;  those 
found  in  the  Rum  river  are  very  large,  old,  and  much  eroded; 
several  are  over  i  inch  long.    1531,  1532,  1583. 
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ARGH^OLOGICAIi  SPECIMENS   REGISTERED  IK 
THE  GENERAL  MUSEUM  IN  1885. 

131.  Stone  implement  foand  in  digging  the  foundation  of 
Hanover  College,  Jefferson  county,  Ind,,  on  the  Ohio  river 
bluff.  By  purchase  at  the  New  Orleans  industrial  and  cotton 
centennial  exposition,  from — Powers,  1885. 

132.  Stone  implement  from  southern  Indiana,  near  the  Ohio 
river.     By  purchase  from  Powers,  1885. 

133.  Stone  implement  from  southern  Indiana,  near  the  Ohio 
river.     By  purchase  from  Powers,  1885. 

134.  Stone  implement  from  southern  Indiana,  near  the  Ohio 
river  bluff.     By  purchase  from  Powers,  1885. 

135.  Stone  implement  from  Austin,  Scott  county,  Ind.  By 
purchase  from  Powers,  1885. 

136.  Stone  implement  from  southern  Indiana,  near  the  Ohio 
river.     By  purchase  from  Powers,  1885. 

137.  Stone  implement  from  southern  Indiana,  near  the  Ohio 
river.     By  purchase  from  Powers,  1886. 

188.  Stone  implement  from  southern  Indiana,  near  the  Ohio 
river.     By  purchase  from  Powers,  1885. 

139.  Stone  implement  from  southern  Indiana,  near  the  Ohio 
river.    By  purchase  from  Powers,  1885. 

140.  Stone  implement  from  Ghickamauga  creek,  near  the 
battle  ground,  Tenn.    By  purchase  from  Powers,  1885. 

141.  Stone  pestle  from  southern  Indiana,  near  the  Ohio  river. 
By  purchase  from  Powers,  1885. 

142.  Stone  pestle  from  southern  Indiana,  near  the  Ohio  river. 
By  purchase  from  Powers,  1885. 

143.  Stone  pestle  from  southern  Indiana,  near  the  Ohio  river. 
By  purchase  from  Powers,  1885. 

144.  Stone  implement  from  southern  Indiana,  near  the  Ohio 
river.    By  purchase  from  Powers,  1885. 
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145.  Four  stone  axes  from  southern  Indiana,  near  the  Ohio 
river.     By  purchase  from  Powers,  1885. 

146.  Two  stone  disks  dug  from  a  mound  in  Charleston,  Mo. 
Found  with  a  skeleton.    By  purchase  from  Powers,  1885. 

147.  Chert  implement  dug  from  a  mound  at  Charleston,  Mo. 
By  purchase  from  Powers,  1885. 

148.  Chert  spear-head  from  Charleston,  Mo.  By  purchase 
from  Powers  in  1885. 

149.  Stone  disk  from  top  of  Lookout  mountain,  Ala.  By 
purchase  from  Powers,  1885. 

150.  Stone  disk  from  southern  Indiana,  near  the  Ohio  river. 
By  purchase  from  Powers,  1885. 

151.  Stone  implements  (three)  from  Doty's  mill  on  Big  creek, 
Jennings  tp.,  Scott  county,  Ind.  By  purchase  from  Powers, 
1885. 

152.  Chert  spear-head.  Near  Lexington,  Scott  county,  Ind. 
By  purchase  from  Powers,  1885. 

153.  Large  chert  hoe.  Mississippi  river,  Ballard  county,  Ey. 
By  purchase  from  Powers,  1885.^ 

154.  Fourteen  chert  implements  out  of  a  nest  of  23  pieces, 
all  standing  edgewise,  plowed  up  on  the  farm  of  Hon.  Wm.  H. 
English,  Lexington,  Scott  county^  Ind.  By  purchase  from 
Powers,  1885. 

155.  Three  scrapers  from  southern  Indiana,  near  the  Ohio 
river.    By  purchase  from  Powers,  1885. 

156.  Three  chert  scrapers  from  southern  Indiana,  near  the 
Ohio  river.     By  purchase  from  Powers,  1885. 

157.  Two  chert  knives  from  southern  Indiana,  near  the  Ohio 
river.    By  purchase  from  Powers,  1885. 

158.  Fifteen  chert  arrow-heads  from  southern  Indiana,  near 
the  Ohio  river.    By  purchase  from  Powers,  1886. 

159.  Fourteen  chert  arrow-heads  from  southern  Indiana,  near 
the  Ohio  river.    By  purchase  from  Powers,  1885. 

160.  Fifteen  chert  arrow-heads  from  southern  Indiana,  near 
the  Ohio  river.    By  purchase  from  Powers,  1885. 

161.  Ten  chert  arrow-heads  from  southern  Indiana,  near  the 
Ohio  river.    By  purchase  from  Powers,  1885. 

162.  Eight  chert  arrow-heads  from  southern  Indiana,  near 
the  Ohio  river.    By  purchase  from  Powers,  1885. 
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163.  Eight  rough  chert  implements  from  southern  Indiana, 
near  the  Ohio  river.    By  purchase  from  Powers,  1885. 

164.  Twelve  chert  arrow-heads  from  southern  Indiana,  near 
the  Ohio  river.    By  purchase  from  Powers,  1885. 

165.  Two  chert  knives  from  southern  Indiana,  near  the  Ohio 
river.     By  purchase  from  Powers,  1885. 

166.  One  chert  knife  from  southern  Indiana,  near  the  Ohio 
river.     By  purchase  from  Powers,  1885. 

167.  One  chert  knife  from  southern  Indiana,  near  the  Ohio 
river.     By  purchase  from  Powers,  1885. 

168.  Five  chert  knives  from  southern  Indiana,  near  the  Ohio 
river.     By  purchase  from  Powers,  1885. 

169.  Chert  implement  from  southern  Indiana,  near  the  Ohio 
river.     By  purchase  from  Powers,  1885. 

170.  Eight  chert  chisels  from  southern  Indiana,  near  the  Ohio 
river.     By  purchase  from  Powers,  1885. 

171.  Eight  chert  drills  from  southern  Indiana,  near  the  Ohio 
river.     By  purchase  from  Powers,  1885. 

172.  Fourteen  chert  arrow-heads  from  southern  Indiana,  near 
the  Ohio  river.    By  purchase  from  Powers,  1885. 

173.  Eleven  chert  knives  from  southern  Indiana,  near  the 
Ohio  river.     By  purchase  from  Powers,  1885. 

174.  Eight  chert  arrow-huads  from  southern  Indiana,  near 
the  Ohio  river.     By  purchase  from  Powers,  1885. 

175.  Four  chert  knives  from  southern  Indiana,  near  the  Ohio 
river.    By  purchase  from  Powers,  1885. 

176.  Nine  chert  arrow-heads  from  southern  Indiana,  near  the 
Ohio  river.    By  purchase  from  Powers,  1885. 

177.  Eleven  chert  knives  from  southern  Indiana,  near  the 
Ohio  river.    By  purchase  from  Powers,  1885. 

178.  Two  chert  implements  from  southern  Indiana,  near  the 
Ohio  river.    By  purchase  from  Powers,  1885. 

179.  Eight  chert  implements  from  southern  Indiana,  near 
the  Ohio  river.     By  purchase  from  Powers,  1885. 

180.  Catlinite  goblet.    Pipestone  City,  Minn.     By  purchase, 
1885. 

181.  Catlinite  goblet.    Pipestone  City,  Minn.     By  purchase, 
1885. 
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182.  Gatlinite  paper-weight.  Pipestone  City,  Minn.  By  por- 
chase,  1885. 

183.  Gatlinite  pipe,  with  spear-head  bowl  and  wooden  stem. 
Pipestone  City,  Minn.    By  purchase,  1885. 

184.  Gatlinite  pipe,  with  "dog's-head  bowl"  and  wooden 
stem.    Pipestone  Gity,  Minn.    By  purchase,  1885. 

185.  Gatlinite  pipe,  with  ^'horse-head"  bowl  and  wooden 
stem.    Pipestone  Gity,  Minn.    By  purchase,  1885. 

186.  Gatlinite  pipe,  with  tomahawk  bowl  and  stone  stem. 
Pipestone  Gity,  Minn.    By  purchase,  1885. 

187.  Gatlinite  pipe,  with  hand  holding  the  bowl  and  wooden 
stem.    Pipestone  Gity,  Minn.    By  purchase,  1885. 

188.  Gatlinite  pipe,  with  tomahawk  head.  Pipestone  City, 
Minn.    By  purchase,  1885. 

189.  Gatlinite  pipe.  Pipestone  Gity,  Minn.  By  purchase, 
1885. 

190.  .  Gatlinite  pipe,  with  tomahawk  bowl  and  stone  handle, 
(all  one  piece.)    Pipestone  Gity,  Minn.    By  purchase,  1886. 

191.  Old  pipe,  plowed  up  at  St.  Paul,  Minn. 

192.  Fragments  (three)  of  Indian  pottery.  From  mounds  at 
the  mouth  of  Gannon  river,  on  land  of  G.  Spates,  sec.  S2, 
Burnside,  Goodhue  county,  Minn.    Gollected  by  N.  H.  Winchell. 

198.  Fragments  (seven)  of  skulls  from  mounds  at  the  month 
of  Gannon  river,  on  land  of  G.  Spates,  sec.  22,  Burnside,  Good- 
hue county,  Minn.    Gollected  by  N.  H.  Winchell. 

194.  Implements  of  bone  from  mounds  at  the  mouth  of 
Gannon  river,  on  land  of  G.  Spates,  sec.  22,  Burnside,  Goodhue 
county,  Minn.    Gollected  by  N.  H.  Winchell. 

195.  Implements  of  bone  from  mounds  at  the  mouth  of  Can- 
non river,  on  land  of  G.  Spates,  sec.  22,  Burnside,  Goodhue 
county,  Minn.     Gollected  by  N.  H.  Winchell. 

196.  One  knife,  highly  finished,  of  granular  quartzyte,  9 
inches  long  by  2},  from  mounds  at  the  mouth  of  Gannon  river, 
on  land  of  G.  Spates,  sec.  22,  Burnside,  Goodhue  county,  Minn. 
Gollected  by  N.  H.  Winchel). 

197.  Stone  implement  from  mounds  at  the  mouth  of  Cannon 
river,  on  land  of  G.  Spates,  sec.  22,  Burnside,  Goodhue  county, 
Minn.    Gollected  by  N.  H.  Winchell. 

198.  Unfinished  stone  pipe  from  mounds  at  the  mouth  of 
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Gannon  river,  on  land  of  G.  Spates,  sec.  22^  Burnside,  Ooodbue 
coanty,  Minn.    Gollected  by  N.  H.  Winchell. 

Besides  the  foregoing^  the  collections  of  Dr.  H.  E.  Twitchell 
have  been  deposited  in  the  museum,  to  remain  at  least  four  years. 
These  will  finally  be  presented  to  the  museum  by  Dr.  Twitchell, 
according  to  his  present  design.  They  comprise  several  hundred 
specimens,  characteristic  of  the  mound-builders  of  Indiana  and 
Ohio. 
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It              tt 

tt              It 

It              tt 
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ed  to  show  Tincera 

Presented  after 
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FOUBTBBlirrH  AKKUAL  BBPOBT. 


Zoological 


a 

a 

& 

c 


974 
976 
976 
977 
978 
979 
980 
961 


968 
968 
964 
966 
966 
967 
968 
969 
990 
991 
992 
908 
994 
996 
996 
997 
996 
999 
000 
001 
002 
008 
004 
005 
006 
007 
006 
009 

uio 

Oil 
012 
018 
014 
015 
016 
017 
016 
019 
020 
081 

oae 

028 
024 
025 
006 

087 
088 
029 
080 
081 
038 


a 

a 
a 


084 
0B6 


41 
84 
48 


NAMB. 


Picoldee  arcticns 
ti 


1 1 


Hesperiphona  vespertlna,  (Cooper)  Baird.. 


«i 


Lynx  rafns,  (Gold  )  Baf. 


1 1 


(( 


806 

404 

117 

282 

122 

261 

484 

326 

414 

76 

849 

158 

217 

891 

112 

218 

819 

802 

308 

802 

569 

194 

61 

48 

288 

254 

504 

400 

400 

817 

400 

89 

89 

89 

89 

48 

48 

48 

44 

14 

14 
14 
14 
88 
88 

86 

•  ■  •  • 

18 


48 
48 
61 


Young 

Lanias  ladoviclanaB  excabitorides,  (Sw  ) 

Coaes 

Carpodacas  parpureas.  (Gm.)  Bd 

Xanthooepbalas  icterooephalni,  (Bp.)  Bd.. 

Ceryle  alcyon,  (L.)  Boie 

AmpeliB  garmlas,  Lmn    

GeothlypsiB  tricbas,  (L.)  Caban 

Harporbyncbas  rafos,  (L.)  Caban 

Cyanocitta  crlatata,  (L.)  Strickl 

Centropbanes  lapponicaa 

(LOBp 


Icteras  spariiu  . 
PlCQB  pooeBcenB,  Linn. 

Zonotricba  albicolliB,  (Gm.)  Bp 

Sialla  BialiB,  (L  )  Haldem 

Setopbaga  rn tied  la,  (L)  8w 

Pipilo  ervtbropthalmas,  (L.)  VieiU. 

CaprlmojgnB  vocifentB,  W  Hb 

MyiodioctM  pnBillnB,  (WUb.) Bp... . 

Lozia  leacoptera  Gm 

Eremopblla  alpeatrla,  (Frost)  Boie. 


Locality. 


H 


P. 
P. 

M. 

P. 
M. 

P. 


F. 
M. 

F 

F. 


M. 
P. 


1 1 


(I 


Palica  americana,  Qmel 

Dendrceca  coronata,  (L.)  Gray 

Nyctea  Bcandiaca,  (L.)  Newt. 

Babo  virginianns,  (Gm.)  Bp 

AmpeliB  cedrornm  (Vieill )  Bd 

GaleoecopteB  carolinenais^L.)  Caban 

OzvecbaB  TocifernB,  (L.)  Beicb 

MoIotbniB  ater,  (Bodd  )  Gray 


t « 


I  ( 


CbrysomitriB  plnoB,  (WUb.)  Bp 

MolotbruB  ater,  (Boidd.)  Gray ■ 

Aqaila  cbryBstaB  canadensis.  (L.)  Bidgw. 


F. 
M. 

r. 

M. 
M. 
M. 

M. 
M. 
M. 
M. 
P. 
P. 
M. 


Hinckley,  Minn. 


It 


Minneapolis. 
«« 


a 

9 

B 


O 
• 


MYd 


Hinckley,  Minn. 


ti 


Minneapolis. 


Minneapolis.  ... 
Blcbfield,Minn. 
Minneapolis.... 


Ik 


Sandy  Lake 


Minneapolis. 


M. 
M. 
M. 


M. 
M. 
M. 
F. 

F. 


k  I 
1 1 


II 


1 1 
1 1 


1 1 


II 

41 


I  I 


Halintas  lencocenbalos,  (L.)  Savig. 


It 


II 


Yoang 

Pandion  baliietos  carolinensis  (Gm.)Bidgw. 
Astar  atricapillas,  Linn 


II 
It 
11 


1 1 
1 1 
1 1 


Circas  badsonios,  (L.)  Vieill 

*»  *»  »»       •♦    Tonng 


It 


It 


Aesalon  colnmbarins  (L.)  Kan 

ncnlos  sparve 
It  It 


A.)  Jianp.... 
Tinnnncnlos  sparverins,  (L.)  Vieill. 


M. 
F. 
M. 
F. 
M. 
F. 


(4 


tt 

«l 


•rd 


Bet  Minneapolis  &  St.  P 
Sandy  Lake,HennepinCo| 
Mlnneaix>lis • 


It 


Sandy  Lake,  Anoka  Co.. 

II  II  I* 


II 


ti 


14 


Medicine  Lake,  Henn.  Co 

Minneapolis { 

Windom,  Cottonwood  Co 
Near  Osseo,  Hennepin  Co 
Minneapolis { 


II 


Sandy  Lake,  Anoka  Co.. 


It 


It 

•4 


44 
14 


Minneapolis 

Winnipeg,  Manitoba. 


St  Croix  BlTer 

Howard  Lake,  Wrigbt  Co 

Montlcello 

Manitoba 


F. 
F. 
M. 
M. 
M. 

P. 


F. 


Bateo  borealis,  (Gm.)  Vieill 

44  **  .  .     . 

Babo  Tirginianas,  (Gm.)  Bp 

44  14 

Nyctea  scandiaca,  (L.)  Newt,  Tonng. 


41 
It 


14 
M 


Near  Medicine  Lake, 
Hennepin  Co 

Medicine  Lake,  Henn.  Co 

On  Watertown  Boad 

Moore  Lake,  Anoka  Co.. 

Bet  Minneapolis  A  St  P. 

Near  Medicine  Lake, 
Hennepin  Co 

St  Paal 


Near  Sandy,  Anoka  Co 


Minneapolis . 


M. 
K. 
M. 


Bet  Minnespolis  A  St.  P. 
Bockford,  Wrigbt  Co. . . . 
Windom,  Cottonwood  Co 


[Vd . 

t  4 
4, 
4  4 
4  4 
4  4 
*4 
44 
4  4 
4  t 
4  4 
44 
4  4 
4  4 
44 
44 
44 
44 
44 
4  4 
44 
44 
44 
44 
44 
44 
I  t 
II 
14 
44 
44 
44 
4t 
t  I 
I  I 
14 
11 
It 
tt 
41 

t  I 
II 
II 

44 
It 

t  4 
tt 
It 
It 
tt 
tt 
tt 
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It 
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Register. — Continued, 


Collected  by 


C.  L.  Herrick. 


«• 
(I 


N.  H.  Winchell 
C.  L.  Herrick.. 


«• 


Wm.  Howling 


*t< 
f» 
t* 
k» 

4( 
«t 
•« 
tt 
(I 
«l 
«• 

»* 
»■ 
(i 
C( 

t( 

4( 

•  ( 
I* 
>• 
»l 
»( 
«t 
tt 
•« 
•« 
»« 
*« 
<< 
t4 
41 
41 
44 
44 
it 
44 

<4 
4t 
4« 
44 

»4 

•  1 

44 


Wm.  Howling 


Wm.  Howling 


Wm.  Howling 

4« 


When 
collected. 


Nov.,  1888. 

44 

Jan.,  1888  (?) 
Oct,  1888. 
Nov.,  1888. 

44 

Feb.,  1888. 


1879 


July  20,  1880. 

Dec.  13,  1881. 

Jaly  1,  1879. 

1879 


Jane,  1879. 


1880 

Jane  1, 1882. 

Jaly  27,  1881. 

Jane  26,  1882. 

1^ 
Jaly  17,  1880. 
Jane  13, 1880. 

1880 
July  21,  1881. 

•  4 


44 


Jane  18, 1882. 

May  18.  1881. 

Dec.  20,  1880. 

1884 


1882 
Jone  90, 1879. 
Jaly  81.  1883. 


44 


April  9,  1888. 

4  4 


4  4 


1876 
Jane  6,  1882. 
April  21, 1884. 
April  9,  1883. 


1888 

1881 

1888 
May  80,  1882. 
October,  1888. 

Aagaet,  1882. 
1879 


May,  1879. 
Jane  doi  1875. 


1883 

1882 

Jnne  81, 1881 


OBTAINED. 


When. 


Nov.,  1888. 

44 

Jan.,1888(?) 
Oct.,  1888. 
Nov.,  1888. 

44 

Feb.,  1888. 
1884 

44 

4( 

(4 

44 

It 

14 

41 

44 

(4 

4 

14 

44 

44 

44 

44 

44 

14 

44 

44 

<4 

44 

44 

44 

44 

14 

44 

44 

44 

4i 

44 

•  4 
44 
44 
44 
4> 

•  4 
44 
44 
44 

44 
44 
44 
44 
44 

44 
44 


1884 
1884* 


1884 


I. 

44 


Whence. 


Geol 


A  N.  H.  Sar. 
« 


44 
44 
44 
44 


Wm.  Howling 

44 


44 
44 
44 
44 
44 
4. 
4i 
.4 
44 

M 
44 

44 

.« 

44 

44 

44 

44 

44 

.4 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

<4 

41 

44 
44 
44 
<4 
44 

44 
44 


«Vm.  Howling 
Wm.  Howling 


Wm.  Howling 


Remarks. 


By  parchase. 


44 
44 
44 
.4 
44 
44 
44 
44 
4. 
.4 
4. 
44 
44 
44 
44 
44 
44 
44 
44 
»> 
4. 
4- 
44 
4» 
4. 
4. 
4. 
14 
44- 
4C 

4. 

44 
44 
44 

4. 
4. 
44 
44 

44 

%. 
44 

4. 
44 


By  pnrchaee. 
By  piircha/ie. 


By  parcha« 


.4 


10 


PODBTKKKTH   ANNUAL  REPORT. 
Zoological 


MB. 

1 

P. 

i- 

M. 

^... 

1 

1 

Z 

Uoonlak*.  Anoka  Co... 

iir.  BJlveiL,  Runrcr  ci>' . 
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M. 
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F. 

j: 
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y. 
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1 
t 

F. 

m! 

K. 

«'; 
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U 

M. 
f. 

V 

H. 

Anoka,  Anoka  Co 

Coon  Cnck.  Anoka  Co... 
Nr.L  Calhoun.  Anoka  Co 

Near  SaudTU  Anoka'co'. 

Uinneapolla 

icRBDai  VAQd.ikidKw 

VUllOBd 

AalnB.(L.)Sw 

MaploOrOTOlHrnn-Ci" 

sssTSiCss:^ 

SSU,™.iii™:::;::: 

Rice  cr«k,ADokaCo... 

fedlcinsL.,HBnii.  Co... 

»P Toong. 

;;       

(L.)VlBlll 

eeph»lin,(Bp.)IM.- 

.™.,R,d«;....':.:: 

N«ir  SaDdjr  U  Anoka  Co. 
SandTjako,  Anoka  Co... 

Near  Saadf  Lk,  Henn  Co 

Bmj,COm)8» 

H. 
F. 
II. 

RlchlKId,  Hannapin  Co.. 

(Vl«(li)  Caban 

£'. 

JolQlh 

rlc«nii.(Wi]«.>CoiiB( 
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Begister. — Cwitinued, 


. 

OBTAINED. 

§ 

a 

Collected  by. 

When 
collected. 

9 

1 

Remarkfl. 

When. 

Whence. 

Wm.  Howling  .... 

Oct.  28,  1881. 

1884 
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Jan.   8,  1880. 
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Jane  1,  1881. 

.t 

tt 

it 

<t                               '[[' 

1 1 

tt 

tt 

tt 

tf 

1870 

tt 

it 

tl 
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FOnBT££NTH  AKNUAL  BEPORT. 


Zoological 


V 

.a 

a 

a 
a 

o 

D 

8" 


1101 
1102 
1103 
1104 
11U6 
1106 
1107 
1108 
1100 
1110 

nil 

1112 
1118 
1114 
1116 
1116 
1117 
1118 
1110 
1120 
1121 
1122 
1128 
1124 
1125 
1126 
1127 
1128 
1129 

1180 

1181 

1182 

1183 

1134 

1185 

1186 

U87 

1U8 

1189 

1140 

1141 

1142 

1148 

1144 

1146 

1146 

1147 

1148 

1149 

1150 

1151 

1152 

lir>3 

1164 

1155 

115*; 

1157 

1168 

1159 

1160 

1161 

llfiS 

1163 

1164 


B 

0 

a 
a 


NAME. 


810 

819 

220 

220 

220 

220 

880 

880 

80S 

808 

803 

808 

804 

804 

804 

804 

891 

891 

864 

325 

826 

806 

806 

886 

820 

318 

813 

840 

238 

279 
277 
277 
374 
874 


Loxia  leacoptera,  Gm 


Pyranga  rubra,  (L.)  YieiU. 


1 1 

(I 


1 1 


(L.)VIelll 

Zamelodia  ladoviciana,  (L  )  Coaes 
it  II 


Heiperiphona  vespertina,  (Cooper)  Bp. 


41 
t  I 


I  I 

II 


Plnicola  enanoleator,  (L.)  Yieill. 
II  II 


1 1 
II 


It 
1 1 


Pipilo  erythrophthalmuB,  (L.)  Vielll 


yonng. 


1 1 


*  I 


Janco  hyemalia,  (L.)  Scl 

Plectrophanea  nivalis  (L.)  Meyer. 


1 1 


I  f 
Carpodacas  parpureas,  (Gm.)  Bd. 


1 1 


1 1 


Centrophanef  lapponicas,  (L.)  Caban. 

Aeglotbas  linaria.  (L.)  Caban , 

ABtrasalinua  tristia,  (L.)  Caban .*. 


1 1 


^89 
130 
130 
130 
130 
848 
346 
275 
200 
800 
200 
194 
194 
101 
196 
181 
181 
161 
162 
162 
217 
217 
217 
217 


Zonotricbia  albicollis,  (Gm.)  Bp 

Laniaa  ladovicianaa  excabitorides,  (Sw.) 

Cooee 

Sltta  canadensis,  Linn 

Sitta  carollnenaiSf  Gmel 


1 1 


1 1 


1 1 


Passerella  illaca,  (Merrem)  8w 
II  II 


Parat  atricapillna,  Linn. 


Myiarcbas  crlnitas,  (L.)  Caban. 
II  II 


1 1 
1 1 


1 1 
II 


Zonotricbia  qaerala,  (Nutt)  Gamb 

*  *        leaoopbrvs,  (Forst)  Sw 

Certbia  familiaris  raia,  (Bartr.V  Ridgw 

DendroBca  pennsylvanica,  (L  )  Bd 


1 1 
II 
1 1 
1 1 


1 1 
1 1 


coronata,  (L.)  Gray. 

1 1 


Trocbilns  colnbris,  Linn 

Dendroeca  blackbarnie,  (Gm.)  Bd 

Helmintbopbaga  cbrysoptera,  (L.)  Bd. 


H 
« 
OQ 


M. 

P. 
M. 
F. 
M. 
F. 
M. 
F. 
M. 
F. 
M. 
F. 
F. 
M. 
F. 
M. 
M. 
M. 


M. 

M. 

M. 

M. 

M. 

M. 

M. 

F 

M. 

M. 
M. 
M. 

F. 


It 


Regains  calendula,  (L.)  Licbt 

Regains  satrapa,  Licbt 

II  II 


170 


Setopbaga  rnticilla,  (L.)  Sw. 


1 1 
(I 
1 1 

1 1 


II 


1 1 
II 


Geotblypsis  tricbas,  (L.)  Caban. 
Perinogloeea  tigrina,(Gm.)  Bd. 


M. 

F. 
M. 
F. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
F. 
F 
M. 
F. 
M. 
M. 
P. 
M. 
F. 
M. 
F. 
M. 
M. 
M. 
M. 


Locality. 


Minneapolis. 


«» 
II 
I* 


Sandy  lake,  Anoka  Go... 


Ik 


I* 


Minneapolis. 

14 


a 
E 

K 

m 
«•■ 
O 

s 

o 
« 
?5 


n 
II 

It 

IC 

II 


Sandy  lake,  Anoka  Co 


14 


Minneapolis 


eapo 
,He] 


Oaseo,  Hennepin  Co. 


t» 


(t 


Minneapolis. 


14 


Sandy  lake,  Hennepin  Co 
Minneapolis 


11 

41 


Anoka,  Anoka  Co 
Minneapolis 


It 
II 


Bet.  Minneapolis  A  St.  P. 

I*  I  4 

Minneapolis 


14 


II 


Bet  Minneapolis  A  St.  P. 


4< 
II 


II 
14 


41 

II 
41 


Minneapolis. 


44 
II 
44 
«t 
44 
44 
14 
(I 
14 
44 
4t 
II 


Bet.  Minneapolis  A  St.  P. 


*  4 


41 


44 
*« 


II 

li 


Sandy  lake,  Anoka  Co. .. 

41  14 


I 


[Vd.... 
II 

44 

44 

41 

44 

14 

II 

I  4 

44 

4  4 

14 

I  t 
44 
4  I 
44 
14 
I  4 
14 
44 
14 
4  I 
14 
II 
44 
44 
14 
II 

41 

I  4 

14 

4  4 

4  4 

41 

44 

44 

44 

44 

44 

44 

41 
I  4 
44 
4  4 
4  4 
44 
4  I 
I  I 
4  4 
44 
41 
I 
44 
I  4 
44 
4  4 
41 
44 
II 
4  4 
14 
44 
44 
41 
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Register. — Continued, 


Collected  by. 

When 
Collected. 

OBTAINED. 

• 

1 
1 

Remarks. 

When. 

Whence. 

o 
6 

Wm.  Howling  .... 

4k 

1980 

44 

18frl 

44 

Wm.  Howling  .... 

44 

By  purchttde. 

44 

tl 
»1 

Jaly  14,  1888 

4  4 

<4 
44 

41 

41 

44 

44 

M 

1880 

4  4 

.4 

4l 

44 

44 

41 

44 

(4 

Jaly  4, 1880. 

44 

14 

44 

4t 

•  4 

4. 

4* 
4t 

1880 

4  4 

4 

44 

41 
41 

44 
44 

*t 

4  4 

44 

tl 

4. 

t« 

4  4 

44 

44 

44 

4t 
44 
•  4 
44 

Dec,  1879. 
Dec,  1878. 
Dec,  1879. 

44 

4. 
44 
44 

14 

|l 
.4 
44 
|4 

44 
44 

.« 
44 

44 

44 

1880 

44 

44 
44 

44 
44 

44 
44 

44 
44 
(4 

Nov.,  1880. 
Dec  26,  1881. 

4  4 

44 
4. 

44 

44 
II 

14 

44 

41 

4. 

4. 
44 

1879 

44 

14 

44 

II                                          ,  ,  ,  , 

44 

44 
44 

»♦ 

*' 
44 

44 

Jane,  1879. 
1879 
1881 

44 

44 
44 
44 

44 

44 
44 
44 
44 

44 

4l 

44 
44 

II 

May  28,  1879. 

4. 

14 

44 
44 

>4 
44 
44 

Aog.  20,  1879. 
1880 

4  4 

44 
44 

44 

14 

44 
*4 

44 

4  1 

44 

44 

4l 

44 

44 

Jane  17, 1880. 

44 
44 

41 
44 

44 
4k 
44 
44 

44 
44 

44 
*4 

44 

44 

18W 

44 

44 

•  41 

44 

44 

Jane  16, 1882. 
Jane  80, 1882. 
June  16, 1^^%. 
Jane  80, 1882. 

44 
14 
44 
44 

41 

41 

II 
44 

II 

41 
44 

44 

• 

Wm.  Howling  .... 

44 

1879* 

4  4 

1684 

Wm.  Howling 

44 

By  purcliaee. 

44 

44 
44 

May  30,  1882 
Jane  2,  1879. 

•  1 

44 
44 
44 
44 
44 
44 
44 
44 

44 
44 

»»                                 .... 
44 

44 

4. 
44 
44 
44 

■    14 

4. 

14 

44 
44 

.. 
44 
41 
44 

44 
14 
M 
14 
41 
k4 

Jane,  18R2. 
May  18,  1881. 
Jane  8,  1882 
Jane  7,  1882. 
Jane  8,  1882. 

4  4 

44 
41 
41 
44 
44 
44 

May  28,  1860. 
Jane  14, 1884. 
Jane  1,  1880 
May  28,  1«79. 
Jane  26, 1882. 
May  28.  1879. 
Jane  26, 1882 

44 
14 
II 

44 
11 
»l 
<4 

41 

14 
II 
14 
44 
41 
II 

J 

44 

14 
44 

• 

41 

44 
4  . 
44 
44 
%t 
•  t 
44 
44 

Wm-  Howling  .... 

M 
*• 

Jane  80, 1888. 
May  29,  1879. 

44 

1884 

14 
14 

Wm.  Howling  .... 
II 

41 

FOITBTBBHTB  ANITUAL  BBPOBT. 

Zodogieal 


NAME. 

1 

Localltj. 

1 

1 

•s 

1 

llrHna 

Budj  lake    Anoka  Co  . 

g^'^niistr.'""'*"-"^- 

MVd 

SrftW" 

M. 

Uva,  (Gm.)'Bd ."!.".'!!.'"! 

F. 
M. 

Bicireeli.  Anoka  Co.... 

naillna.  (Will.)  Bp..     

Sandj  lake,  Anuka  Co. 
HlnneapolU 

ipiiio.,(i;)sV.".".:. ::::.::::: 

;; 

H. 

r. 

F.' 

sSHi^^:^ 

M." 

:;    

M- 

Saodf  Uke,  Anoka  Co. 
Uedlclna  Laka,  Uaon.Co. 

r. 

H. 

M. 

5: 

H. 

h! 

i: 

F. 

i; 
1 

r 

Saud7  lake.  Anoka  Co. 

.k.Joliannak,RaHi»7  Co 

LakeAnieUa,Bsnn.Ca.. 
IMJdno  lak^  Hem.  Co. 
Uoora  lake,  Anoka  Co.. 

^cullaiaMLi'Hiieh'^"''"'' 

Bou,  a-)  st^h. 

Sand;  Laka,  Anoka  Co. 
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Segister.— Continued. 


Collected  by. 

When 
Collected. 

Wm.  Howling  .... 

May  29,  1879. 

1 1 

»r         ;;;; 

•* 

M 

Jane  7,  1879. 

1880 

1 1 

»t 

1 1 

•  ( 
It 

Jane  4,  1881. 
1 1 

U 

Jaly  S8,  1882 

*t 

** 

** 

** 

•1 

Jaly  28,  1882 
May  80,  1878 

It 
II 

Jane  8,   1879. 

Jane  14,  1882. 
1 1 

1* 

II 

Jaly  14,  1881. 

•  ft 

II 
It 

Jane  26, 1882. 

1 1 

Ik 
II 

1881 
1 1 

II 
«l 

1879 

II 

11 

Ik 

Spring  1882. 

II 

II 

Jane,  1682. 

It 
•  1 

1880 
II 

II 
li 

Jane  1,  1881. 
II 

u 

II 

kl 
1. 
II 

Jaly  28,  1882. 

Jane  20, 1880. 
1 1 

II 

fl 

Jane  16, 1888. 
1 1 

II 

kl 

Spring  1882. 

II 

II 

.Sept.,  1880. 

II 

It 
It 
kl 

1879 

Fall,  1881. 
II 

II 

11 

II 

II 

Spring,  1878. 

k  k 

II 
M 

FaU,  1880. 
1 1 

II 

It 

II 

Spring.  1877. 

II 
II 
II 
kl 

May'aaVl^'. 

Ik 

II 

"FanVi879.** 

OBTAINED. 


1884 
II 


II 
II 
«i 
II 

•  k 
II 
II 
ik 
Ik 
Ik 
kl 
II 
ll 
II 
kk 

kk 
II 
kk 
Ik 
Ik 
kk 
II 
kk 
kl 
II 
^1 
II 
II 
Ik 
Ik 
Ik 
II 
kl 
Ik 
Ik 
II 
Ik 
tk 
kk 
II 
kk 
kl 
kt 
II 
II 

u 
11 
kl 
II 
II 
II 
II 
it 
tl 
II 
II 
II 
II 
kl 
II 
II 
II 


Whence. 


Wm.  Howling 


Ik 
II 

kk 
II 
II 
II 
kk 
II 
II 
«i 
II 
II 

kk 
II 
II 
II 
II 
II 
II 
Ik 
kl 
Ik 
II 
II 
II 
II 
II 
II 
It 
Ik 
It 
kk 
II 
kk 
II 
kl 
kk 
II 
k. 
Ik 
II 
kl 
II 
kk 
II 
kl 
II 
II 
II 
II 
II 
kk 
kl 
|l 
kk 
II 
|l 
II 
kl 
Ik 
It 
14 


Remarks 


By  porchaBC. 
•I 


II 
ft 
kl 
tl 
II 
k . 
.1 
k. 
kk 
kk 
11 
kl 
k. 
kl 
Ik 
Ik 
kk 


kk 
kk 
kk 
kl 
k< 
kl 
Ik 
It 
It 
tl 
Ik 
kl 
It 
II 
II 
II 
kl 
Ik 
II 
Ik 
kl 
kk 
kl 
k. 
.k 
I. 
k. 
kk 
kl 


kk 
.1 
.1 
II 
II 

kk 
II 
II 
II 
kl 
kl 


FOUBTBXKTH  AlfNUAL  BRPOBT. 
Zoological 


F^K 


mergmuMr    ■merlcanna,    (Can. 


IS  Chm  hTptrborani,  <F«II)  Boi» 

a  Pbaloctocoru  dUDpbDa.iSw.^  Rich  .')Nnti 


16  PdeciDoi  irytbrorujoctnH:  Om 

[)oiiov.)Bd 


IM  (Kyi-)  Bp 

■.Om....' 

LORIdEW 


luiltmnia    anriu 
his,  (Ord.>Qra]'... 


l)iliBTlB,'(Blidd.)'Ai>SD!!i 

«ii..(L.)Bp".::;:::"":" 

ImMiu  (MonUg.)  Stepb .. , 

io,(L.)Bd!.',*;;'.!i!,'"!;:: 


iloria,  (L.)Sv 

iusmli,  (J..)  Bp 

nnl,  (8ab.)'c'ouu 

DKOi,  (j.>CaT.  (leDiig), 


J&kc.  HennVptB'co 

Lkk<  HlunalonkB 

LoniF  tikfl,  HeDD  Co..-. 

3>»dv  Jak*,  Anoka  Co... 

New  Dim 

Flaher'a  Landing.  D  T.. 


inn.  Co!. 


aand;  laka.  Ha 


HlDDeapolU 

I>otiE  lake,  Henn 
SlchSeld,  Heno.  C 


Hdots  Like,  Anoka  O 


Bice  Creek,  Aooka 
Sandj  Lake,  Anoka  Co- 


if oora  Lake,  Anoka  Co. 
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Register. — Continued, 


OBTAINED. 

i 

. 

a 

Collected  by 

When 
collected. 

• 

..H 

Bemarke. 

When. 

Whence. 

o 

• 

Wm.  Howling  .... 

1877 

1884 

Wm.  Howling  .... 

By  purchase. 

t( 

April  10, 1882. 

ti 

it 

»• 

(( 

Nov.  6.  1882. 

tt 

It 

tt 

** 

Nov.  1,  1879. 

tt 

tt 

It 

*• 

Oct.  16,  1880 

tt 

II 

ii 

It 

Fall,  1874. 

ii 

ti 

ti 

'* 

April  '27, 1881. 

it 

tl 

it 

** 

Oct.  2, 1880. 

.i 

II 

It 

I* 

Ang.  28, 1681. 

it 

11 

tl 

** 

Jane  80, 1879. 

it 

it 

Ii 

(4 

April  27, 1880. 

it 

tl               \''\ 

It 

(• 

Jane  6,  1876. 

tt 

ii 

It 

** 

tt 

it 

It 

*• 

Sept  17,  iSo. 

tt 

tt               '.','.. 

ti 

** 
•* 

Spring,   1878. 

Fttil.  1879. 
Jane  18, 1882. 

ii 
tt 

it 

tl 
Ii 

** 

it 

1. 

tl 

•* 

it 

tt 

it 

kt 

•            •••••••••• 

tl 

tt 

It 

*' 

Jalyl4,  1878. 

ti 

ii 

it 

ti 

Jane  13, 1879. 

tl 

u 

II 

t. 

n 

it 

it 

ft 

•  1 

1880 

it 

it 

it 

** 

tt 

tt 

ti 

11 

** 

it 

tt 

t<                 \\\\ 

ii 

tl 

it 

it 

It 

ii 

»« 

i  t 

tt 

** 

tl 

J .  H.  C.  HotchlnBon 

May  16.  1886. 

1886 

J.H.  CHntchinaon. 

Presented. 

Wm.  Howling  .... 

Sept.  17, 1878. 
Jane  16,  1877. 

•      1884 
it 

Wm.  Howling  .... 
tt               .... 

By  parchaee. 
ti 

*• 

ti 

»» 

t. 

ti 

ti 

July  21,  1878 

ti 

«i               '\\\ 

it 

•* 

April  28, 1881 

ti 

ii 

ik 

*t 

it 
It 

ti 

•i 

It               "" 

II 

It 

«i 

ii 

** 

May  20,  1*881. 

It 

tl 

Jane  14, 1880. 

tl 

it 

\ 

Ii 

** 

Jane  20, 1881. 

it 

1. 

it 

t» 

it 

It 
tt 
Ii 
•1 
tt 

It 
it 
11 

It 

*• 
tt 

ti 

it 

II 

•  f 

It 

H 

ii 

«( 

it 

»» 

JuneVi882." 

it 

it 

Nov.  20,  1880. 

ti 

It 

tl 

tt 

1880 

It 

•t 

it 

it 

1878 

it 

it 

1   ' 

•    ■••••      •••••••••••••• 

July,  1876. 
Aagast,  1880. 

tt 
t« 

.............  ...... 

Wm.  Howling  .... 
tt 

tl 

X 

Wm.  Howling  .... 

M 

By  purchane. 
If 

fct 

It 

tt 

tt 

It 

it 

it 

jaiy '27,  Vwi. 

«t 

tt 

it 

It 

ii 

ti 

i> 

Aagast;  1880. 

tt 

it 

•t 

ti 

tt 

It 

It 

tt 

Joly,  1880. 

It 

tt 

it 

tt 

tt 

It 

It 

**          !!!! 

it 

ti 

It 

tt 

1 1 

It 

II 

«f 

tt 

it 

It 

tt 

Aogoit,  1882. 

tt 

tl              '.,.. 

1   i 

FonnTBBirrH  annual  sspobt. 
Zoological 


NAHE. 

1 

LoutilJ. 

i 
1 

1 

f'. 

3Bnd:i  lake,  Hennei^ii  Co 

a: 

F, 

i 

F. 
M. 

LJohannsb,  BamaBTCo. 

po;;vMc!™iinV:(LrBx:::;::;:::::".::: 

NewMmneBV""" 

Rice  cnck,  Anoka  Co... 
8.Ddjl«ka,A>iok«Co._... 

;;         ;;     

B: 

F. 
M. 

",: 

M. 
P. 

V. 

I 

F. 
M. 

v. 

RleecrMk.AoobiCo... 

HtdidDViiks/HaDD  Co. 
NoM hern  FbcUc  Road... 

SBodyUke,  Anoka  Co... 

Moore  lake,  AnokaCo... 

Sjmph™i«8emipiimiu.'VQm:iHiVli::;; 

Hoorelake,  Auaka  Co... 
Saudf  lake,  AnokaCo... 

PtTngltBBrQfewBin,  (V.>CBb.".i..". 

PBlidii.>1ptii»»merk«DB,  Cbm 

RhTBcophlluiMlIUiiuB,  (Will.)  Can 

;:         "   :v.v.-.-.v.-.;.:;.M: 

H. 

F. 

CBlHomla 

HeeperocLehlBnieTis,(ain.)Bd 

TjrBtinm  vertlcBlH,  8»y 

H. 

1 

M, 

f: 

H. 

M. 

U 

M. 

CerUilaf.mlllBri8rnf.,^»rlr.)Rldg*.... 

':zi^^EE!'r^ 

M^lcinei>ke.HeDn.C^ 
Mlnne'li'^l?: .'... 

SSSIShB^^^rX  {ujfc-::.::;. 

E. 
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Begister. — Continued. 


Collected  by. 


Win.  Howling 


»4 


C.  W.Hall 

\Vm.  Uowling 


4» 
t» 
it 
(. 
»t 

tk 
M 
«t 
t* 
*t 
.t 
t4 
»4 
41 
44 
44 
44 
4« 
4t 
•t 
<4 
44 
44 
44 
44 


Wm.  Howling 


44 
4t 
14 
4* 
44 
44 
44 
44 
4« 
•« 
44 
44 
44 
4. 
4< 
44 
41 


Wm.  Howling 


When 
collected. 


July  1, 1880. 
Jane  20, 187V 


1888 
1879 
1877 

4  4 

Sept  1, 1880. 

May  12,  1880. 

July  1, 1880. 


July,  1880. 


1880 

AogQflt,  1878. 

1870 


4  4 


Jane  80,  I88d. 

May  4. 1882. 

Aag  27,1881. 


•  4 
«4 


4  1. 


Sept.  27, 1888. 
Summer,  1881. 

t  4 

1880 

4  4 


1879 


1880 

4  4 
4  « 

1876 
1878 


Jane,  1679 

May  4, 1882. 

Jnly,  1882. 

1876 


OBTAINBD. 


When. 


1884 


1884 


1884 


Whence. 


Wm.  Howling 


44 
44 
4. 
44 
44 
4( 


C.W.Hall 

Wm.  Howling. 


44 
44 
l4 
44 
44 
44 
14 
4t 
44 
44 
44 
44 
4. 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 


Wm.  Howling 


44 
U 
44 
41 
<4 
44 
44 
44 
44 
44 
•  4 
44 
.« 
44 
44 
44 
44 
44 
44 
4. 
44 
44 
44 
44 
44 
44 


2 
8 
2 


2 
2 
2 
1 
8 
8 


Remarks. 


By  purchase. 


Presented. 
By  purchase. 


By  porchase. 


rODKTEKHTH  ASinJAI.  BBPOBT. 


»  PlcdnpfauH  Dl 
IOS|HMp«lpboiii  T» 


Kb)    IMjT7nDBuearoliDaBrii.<L)T«mm 

i3»  m      ■■  ■■ 

13M   4)yonnuipicU.<D(ng).)Bd 

IW  1T1;L(iptuirtJJ[C^tornlB,(Shlw)Bp 

KM  Jiai,nnd« nmiBU,  p.ii...';!::;;"";;.'"'.'.' 

13H     M-HaUncrpc*  torqaaloa,  (Will.)  Bp 

ronnldToriu  bairdiU  Bldgw. 


9     %9pbrr>picuBTir1ag.(I.)Bd. 

!  "IG"£,':S.W^:::::::::::::- 

I 'QaivolDB  pdrparvaa  KoeiiL  Bidev. 

i  401  jgelKDi  phonicxiu.  <L.)  T 

>    lM:i>cTidr<rfsc<iroDiiU,(M6r*T. 

I'  Sia  NriodkKln  piuillD*,  Cwila  )Bp. ... 
Si  *8-Ag*lKn>  incolor.  (Sou;  Bp 

'  4l«lclcrD*bD]eockl,(S«.)'Bp!"."'.:.'!' 

3  M';Apbe]«(nnbuJUoTniu.(Vie.)C>l: 

)  aei'^smeLodianwlmoutcphals,  <8h.)Co 

■  — •>«Krin..ineE«.{f.,)Gr.i.... 


Cslirornla i 

B«t.  HiiUM*pi>iia'^  St'.'p^ 


Calltoniik 


.... 

■i;;y::^- 

r. 
m'. 
t'. 

i:::±:;? 

M. 

!; 

^(Bp.)Bd.. 

¥U».>Bd.... 

iiii'.iBa'.'.:: 

F. 

j.:,.^- 

IJ.* 

1: 

:::::::!):;:! 

M. 

qi.)9w    .... 

Borden  like,  C.  Wins  Col 


Thief  rin  . . 
Like3UlleLH,HinD.. 


OUerTallCo.,) 


i(oink,ClaTCo.lllnii 
non.HInn 

CrDok*ton,Hiiin'.!"!!J!! 


St.  VlncmtiMlDn.. 
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Register. — Continued. 


OBTAINED. 

• 

y 

1 

Collected  by. 

When 
collected. 

—  s. 

RemarkB. 

F 

When. 

Whence. 

^4 
0 

• 

1 

• 

■ 

^XTTn     Hnwlinff  .... 

1884 

Wm.  Howling  .. 

44 

1 
2 
2 

By  parchase. 

••                                  .... 

March  86, 1884 

6  6 
66 

<  4 

♦• 

June  1, 1881. 

•• 

•  • 
6  fc 

" 

May  26,  1879. 

6  6 

•     ••■•             •••••••••••••• 

1881 

(4 
44 

1880 
1882 

**                                 . 

•• 
14 

• 

44 

• 
• 

66 

66 

4  4 

09«      •«•■■••       •••••••••• 

1  ( 

1  4 

^0«   a   ••  ••••   ••••    ••  ••  •• 

4  4 

«a   a   %   m  %    ••••   ••••   ••«••* 

•  • 

1888 
1883 

6  6 
4  4 

Wm.  Howling  .... 

66 

•• 

1879 

•  4 

6  6 

•• 

1878 

66 

• 

6  6 

*• 

Jane  1,  1879. 

66 

• 

66 

" 

1879 

66 

• 

£4 

6  6 

** 

1886 

• 

• 
(4 

4. 

• 

•• 
14 

• 

4( 

• 

14 

• 

44 

Oeol.  &  N.  H.  8 

ar.       1 

•*              .... 

1  6 

•  •  •  • 

1882 

1880 
1881 
1876 

1  6 
A,  4 

•  • 
4  4 

4  4 

4  4 

•  • 

■    ■••••     AVf*     •••••••••• 

1882 

1876 

1877 

Oct  11,  1885. 

•  • 

K    4 

•   •••*•    ••••    •••••••••• 

A    1 

«■•••••■••     »••••••••• 

%  % 

p't.*  Washburn... 

.... 

Nov.  5,  1885. 

6i                                 ■• 
KK                                6l 

....  Oct  11,  1885. 

66                                 ■• 

ML                                                          it 

....  Oct.  10,  1886. 

66                                 ■• 

•♦                ....,Nov.  5,  1885. 
....  Sept.  4,  188b. 

66                                *6 
44                              •« 
It                              •4 

1 

....  Nov.  1,  1886. 
Oct  11,  1886. 

ft,                                 • 
44                              U 
.<                                 44 

•• 

Oct  28,  1885. 

44                                 •• 

Oct  11,  1886. 
It 

(4                                •• 
44                              " 

•  •  •  • 

** 

44 

44                              »• 

i« 

•  •  •  a 

Aog.  4,  1886. 

14 

44                              «( 
44                              (« 

•   ■    •    •     «    B^*    • 

.... 

41 

44                               (» 

.... 

Aag.  10, 1885. 

41                              »' 

mt                                             ft  1 

44 

.  .  .  t 

Aag.  80, 1885. 

..                                   Aft 

4* 

•  .  •  • 

■    ■     •     • 

Oct.  80,  1885. 
Oct  11,  1885. 

44                              •» 
II                              M 

•• 

Ang.  25, 1885. 

66                              •• 

MM                                                                    AA 

•    •    •    • 

Aag.  10, 1885. 

66                              •• 

■  <                                           14 

•    •    •    • 

Oct  87,  1885. 

16                               ■• 

(4 

•   •   •    • 

Nov.  2,   1885. 

66                              •* 

m^                                                           AA 

16 

•  •  •  • 

•*               .... 

Aag.  6,  1886. 

66                              •• 
66                              *» 

M 

.... 

Aag.  4,  1885. 

66                              *• 

A  A                                                            4i 

.... 

Oct  11,  1886. 

AM.                                                          kt 

44 

.... 

Oct  12,  1886. 

66                                 •• 

44 

.... 

Oct  18,  1885. 

66                              •• 

m.  A                                                          A.ft 

44 

«... 

Aagast  1885. 

66                              •• 

41.                                         ^6 

M 

•  •    •    • 

Aag.  18,  1885. 

66                                 •• 
«■                                66 

16 

•  ■  ■  • 

Aag.  6,  1885. 

•  •                                •• 

«A                                          46 

66 

•  •  •  ■ 

Aag.  18,  1885 

66                                •  • 

44 

•  •    •    • 

Angast  1886. 

66                                 •• 

i<                «• 

««                                          4i 

4f 

.... 

Aag.  6,  1885. 

•4 

•  •    ■    • 

Aag.  26, 1885. 

66                              •• 

66 

•  •  •  • 

Aag.  26, 1885. 

66                              •• 
/«.                                66 

66 

•  •  •  • 

1886 

•  •                                '• 

1 

POCBTEBNTH  ANHOAL  bbpokt. 


i 

1 

i 

NAMB. 

i 

Locality. 

1 
1 

1 

Situ  uud    d    L 

MM^^'R^BnlM^': 

Red  rtv«r.  Wilkin  Co.... 

^1 

a 

s 
1 

1 

Nonhern  Bonadvy,  «M 

WniHibibi  cn»k.H«ui. 

5!ia.S'S:riS: 

" 

r.     -     ." 
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Register. — Continued, 


Collected  by. 

When 
collected. 

OBTAINED. 

• 

i 
1 

0 

■ 

i 

Remarks. 

When. 

Whence. 

P.  L.  Washbam... 

Ang.  26. 1886. 

Sept,  1877. 
II 

II 

1886 

Sept,  1877. 
II 

II 

Geol.  A  N. 
II 

II 

It 

H.  Sar. 
Ik 

1 

tl 

It 

1 

14 

20 

4 

N.  H.  Winchell.... 

II 

i« 

IC 

N.  H.  Wincheil.... 

Geol.  &  N.  H.  Sar. 
II              .i 

tl              tl 

Uly.  8.  Grant 

It 

II 
Geol.  ft  N.  H.'Sur*. 

II              II 
II               II 
tl              II 

II                                 14 
II                                 II 
11                                 II 

1 
1 
6 
2 
20 
26 
8 

6 

1 
2 

1 

*i 

II 

Preeented! 
1 1 

1 1 

20  miles  north 
Breckenridge. 

II           11 
II           II 
II           II 

Frank  Patton 

UI7.  S.Grant 

«i 

N.  H.  Winchell..'.! 

1884 
Sept.,  loo4. 

Jane,  1886. 
II 

II 

of 

It 

i« 

II 

II 

riT.  S.Grant 

Jaly,  1886. 

Jaly,  1886. 

N.  H.  Winchell.... 

8 

20  miles  north 
Breckenridge. 

of 

N.  H.  Winchell.... 

Geol.  &  N.  H.  Sar. 

II              II 
It              It 

It                        K 
It                       II 
It                        tl 
II                        1* 
tl                        II 
tl                       It 

II                        II 

Uly.  S.  Grant 

tl 

Geol.  A  N.  H.  Sar. 
•t              It 

It              It 

Uly.  S.Grant 

Geol.  &  N.  H.  Snr. 
II              II 

tl              It 

•t              II 

II              li 

t«              «t 

tl              II 
It              II 
1.              It 
II              II 
•1              It 
It              II 
11              It 
II              »» 
II              It 

II              .t 
It              II 
tl               II 

11              It 
It              II 
It               It 

2>i 

76 
16 

16 
20 

20   miles   north 

Breckenridge. 
II           11 

of 

II 

<« 

Aag.,  1877. 
II 

II 

II 

II 

II 

1 1 

Oct,  1878. 
Sept.,  1884 

Jane  21, 1886. 

Jaly  81,  1886 

Jane  28. 1886. 

1884 

Jane  28, 1886. 

Jaly7l8R5. 
II 

II 

It 

Jane  22, 1885. 

Jane  21, 1886. 
II 

Jaly,  1886. 

II 

tl 

1 1 
II 
1 1 

Aog ,  1886. 

Aag.,  1877. 
II 

1 1 

1 1 

II 

1 1 

Oct.,  1878. 

Jane,  1886. 
II 

Jane21,*86. 

Jaly  81,  '86. 

Jane  28,  '85. 

Jane,  1885. 

Jane  28,  '86. 

Jaly,  1886. 
1 1 

1 1 

tl 

Jane22,*86. 

Jane21,*86. 
1 1 

July,  1886. 

II 

It 
1* 
II 

Aag.,  1886. 

II 

II 

II 

II 

II 

II 

i< 

Uly.  8.  Grant 

14 

Presented. 
1 1 

0.  W  Oestland  . 

Frank  Patton 

Uly.  S.  Grant 

12 

Presented. 

•1 

»• 

•1 

•• 

•      • 

•k 

<i 

II 

•« 

•I 

tl 

M 

II 

(1 

l« 

2 
3 

1 

1 
1 
2 

Very  old,  abnora 
and  distorted. 

ami 

FODBTBKBTB  iHWAL  KKPOBT. 


Zoological 


MlHlppl  B.,  Dnabuh. 


'  HMMlppl  R^  D«lMch,| 
■  HID '•<>(■  CI  tT.'Wi'noD 


-  C«d>r  ImlM,  UlDDupolla  .. 
--  Lake  Bertram,  WrlgblCo  .. 

"  Lake  Hlnnetonka '  . 

.-  HinnasDla  B^Ft.SHlUng  .. 


..IMlaalaalppI  R.FLSnelllng  '.'. 


.-lUlulHlppl  R.,    " 

■  ■  Cumber W  R  Naah.TBim  .. 

.■iDnckilier,  Tbdd.. 

!iiCninb«r'ndB.Na«h.]iinn;i 

"  Holiion  H..  Knoxillle,  T. !! 

HIa.R  .Aaoka-AnokaCo  .. 

..  MliiDe»tiiR..Ft.BDolllnf  ... 

..  MIn  B..  n.  SDelllDg 


.  HI».B.,ADoka.AnokaOo... 
DRHota  R,  Oranlu  F. ... 
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Register. — Continued. 


Collected  by. 

When 
collected. 

OBTAINED. 

• 

« 

o 

• 

1 

Remarks. 

When. 

Whence. 

Geol.  &  N.  H.  Bar. 

4t                                 t4 
44                                 44 
44                              44 

•  4                              41 

44                              44 
44                              44 
44                                14 
41                                44 

4  4                                 44 
41                              44 

H.V.  Winchell.... 
Geol.  &  N.  H.  Bar. 

44                                   4k 

ki                                44 
44                              41 
44                                 44 
41                                44 
4k                                 .4 
44                                 44 
k<                                 44 
4k                                4  k 
1.                                 44 
14                              4. 
44                                44 
44                                 44 
4k                                 44 
44                                4k 

•  «                                 4k 
14                              44 
41                               14 
4t                                   4k 
44                                   14 
4.                                   44 
44                                4< 
44                                41 
44                                 4* 
44                              .4 
44                              44 
44                                   44 
41                               14 
11                              14 
14                                 44 

R.E.Call 

6 
13 

12 

ICO 

1 

N .  U .  Wincbell ... 

Aug.,  1886.** 
Jane,  1885. 

44 
*4 

Jane  29, 1885. 
Aag.,  1885. 

4  4 
4  1 
4  4 
41 
4  4 
4  4 
4  4 
4  4 
4  4 
4  4 
41 
4  4 
44 
4  1 
4  4 
44 
44 
4  4 
1  4 
11 
44 
4  4 
11 
4  1 
11 
1  1 
14 
44 
44 
4  1 

Aug.Visss* 

Jane,  1886. 

44 
4  4 

Jaly  1, 1885. 
Aug.,  1885. 

4  4 
4  k 
4  4 
4  4 

4  4 
4  4 
44 

4  4 
44 
4  4 
4  4 
4  4 
44 
4  4 
14 
4  4 
4  4 
k  4 
4  4 
t  4 
4* 
4  4 
4  4 
4  4 
4  4 
4  1 
4  1 
1  4 

•  1 

Not.  0,  '85. 

44 
4  4 
1  4 

•  4 
4  4 
14 

Aog.,  1886. 

1  4 

Jaly,  1886. 

Aag.,  1886. 

Sept.  28. 78. 

Aag.,  1886. 

1          »» 

■                   44 

Dec..  1885. 

44 
44 

Ulv.  S.  Grant 

H.*V.  Winchell.... 
riv.  S.  Grant 

Without    revolving 

lines. 
Deformed. 

H.V.  Winchell.... 
riy.  S.Grant.... 

44 

12 

Presented. 

11 

44 

• 

14 

11 

41 

14 

11 

14 

41 

44 

4» 

1* 

i% 

•4 

1 

•4 

44 

' 

•1 

11 

11 

41 

11 

It 

11 



R.  B.Call 

"a" 

6 

1 
1 

,5 

1 

Praacnted. 

14 

14 

4  4 

k* 

It 

4  4 

•k 

44 

1  4 

4« 

44 

44 

•4 

14 

14 

•• 

44 

44 

Uly.  8.  Grant 

14 

Aug..  1885. 

44 
14 

Joly,  1885. 

Aag.,  1886. 

Sept »,  1878. 

Aag.,  1885. 

41 

1  1 

Geol. AN.  H.  Bar. 

44                              11 
14                              U 

44                              11 
44                                44 
14                                 44 
11                                 44 
41                                14 
41                                 44 

C.W.Hall 

44 

...... 

...  . 

M 

1« 

41 

N.  H.  Winchell.... 

2 

Uly.  S.  Grant 

41 

M 

C.  W.  Hall 

*  i' 

1 

6 

Prefiented 

4  . 

44 

1* 

1. 

•  k 

11 
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FOURTEEKTH  ANNUAL  EEPOBT. 


Zoological 


B 

a 
a 

« 

a 

M 

O 


o 


1648 
1644 
1545 
1646 
1547 
1648 
1649 
1660 
1668 
1663 
1664 
1666 
1666 
1567 
1666 
1660 
1660 
1561 
1568 
1668 
1664 
1666 
1566 
1667 
1668 
1660 
1670 
1571 

1578 
1573 

1574 
1576 
1676 
1577 
1578 
1670 
1580 
1581 
1668 
1588 
1584 
1565 
1666 
1667 
1588 

1588 
1690 
1601 
1508 
1603 
1604 
1596 
1596 
1597 
1696 
1599 
1600 
1601 
1602 

1608 


6 

p 
a 

"S 
a 

o 


188 
123 
IM 
186 
186 
187 
188 
189 
131 
138 
133 
184 
185 
186 
187 
18R 
130 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
160 

161 
168 

158 
164 
166 
156 
167 
168 
169 
160 
161 
162 
168 
164 
165 
166 
167 

168 
169 
170 
171 
172 


NAME. 


Unio  tabercalatas,  Far 

Unio  yentricoflUB,  Bar 

Unio  lieamentinaB,  Lam 

Unio  pflcataa,  LeS 

Unio  rectos,  Lam 

Anodonta  edentnla,  Say ^ 

Helisoma  trivolvis,  Say 

Limnasa  stagnalls,  Linn 

Planorbella  campannlata  Say 

Heliaoma  bicarinatna,  Say 

"       trivolvie,  SaV 

Valvata  tricarinata,  Say 

Unio  andalatus,  Bar 

Unio  Ilgamentinns,  Lam 

Unio  rectus,  Lam 

Unio  ffibbosas,  Bar 

Unio  mteolus,  Lam 

Unio  ventricosns,  Bar 

Margaritana  complanata,  Bar 

Mesodon  albolabris,  Say 

SphsBrinm  striatino  m.  Lam 

rhomboidenm,  Say 

partomeinm,  Say 

occidentale,  Prime 

Carychiam  ezienum,  Say 

Unio  lateolus,  Cam 

Helisoma  trivolvis,  Say 


t« 


u 


44 


44 


44 
44 


Planorbella  campannlata,  Say. 

Gvraolas  deflectus,  Say 

Pnysagyrina,  Say 

4<  44 


44 


Sphwrinm  striatinum,  Lam. 


44 


Limnophysa  caperata,  Say 

Gvraalos  deflectas.  Say 

Plearocera  snbalare,  Lea 

Amnicola  cincinnatlensis,  Aath 
Amnicola  cincinnatlensis,  Anth. 
I)orata,  Say 


44 
4( 


Unio  tuberculatas,  Bar. 
Anodonta  grandis.  Say. 


44 


44 


Helisoma  blcarinatns.  Say 

Planorbella  campannlata.  Say 

Valvata  tricarinata.  Say 

Ursas  amerlcanns.  rallas 

Bos  americanos,  Gm.  (albino.) 

Ovis  montana,  Cnv 

Anttlocapra  americana,  Ord 

Head. 

(young)....    '* 


44 
44 


4k 
44 
.4 


Cariacns  virginlanus,  (Bodd.)  Gray.. 


44 


44 


(yonng). 


44 
44 

44 

4. 


H 


M. 

M. 

M. 

M. 

M 

M. 


Locality. 


Minnesota  R.,  Granite  F. 


44 
U 
44 
•1 
«• 
U 
44 


Lake  Bertram,  Wright  Co 


44 
44 


44 


44 


Des  Moines,  Iowa. 

44  44 


44 
44 
4t 
44 

44 


44 
4» 
44 
.1 
44 
44 


Lake  Bertram,  Wright  Co 
Minneapolis 


4t 


44 
4( 


Minnehaha  Crk,Henn.Co 

Minneapoli  s 

St.  Anthony  Park,  Ram- 
sey Co 

Minnesota  R.,  Ft.Snelling 
International  Bonndary, 
east  of  Vermillion  R. . . 
Minneapol  is 


44 
44 


Mississippi  R.,Ft.Snelling 
Mississippi  R.,  Anoka . . . 

Rnm  River,  Anoka 

Minnehaha  Crk,  Henn.Co 

Minneapolis 

Lake  Bertram,  Wright  Go 
Ram  River,  Anoka 

14  (« 


Minnesota  R.,Ft.8neIling 


44 


Cedar  lake,  Minneapolis. 
MissiBsippi  R.,  Dresbach, 

Winona  Co 

Minnesota  City 

Znmbro  River,  Wab.  Co. 
Bnflalo  lake,  Wright  Co.. 

44  t«  44 

44  41  44 

Minn. 


Maiden,  M.T.. 
Bismark,  D.  T. 

4«  4« 


4« 


14 


Montana. . 
Minnesota 


c 


o 
S 

3 


MVd 


44 


Near  Minneapolis. 


44 
44 
41 
44 
t  4 
41 
44 
•  4 


STATE   GEOLOGIST. 


163 


Register. — Continued. 


1 

Collected  by. 

When 
Collected. 

OBTAINED. 

1 

• 

■ 

V 

6 

1 

» 

o 

d 
55 

Remarks. 

When. 

Whence. 

C.  W.Hall 

Dec.,  1885. 

C.W.Hall 

1 
4 

5 
1 
3 

1 
8 
3 
4 
7 
5 
1 
8 
8 
4 
4 
8 
»t 

6 
4 
2 
1 

Preaented. 

It 

t( 

tt 

tt 

tt 

it 

•    it 

tt 

t4 

It 

tt 

(i 

tt 

tt 

«*%            

tt 

tt 

*t 

tt 

tt 

H.  V.  Winchell.... 

•  •  *  • 

C4 

•  •  •  • 

■  •  •  • 

Uly.  S.  Grant 

4( 

ki 
ii 
H. 
»i 
»i 
tl 

H.  V.  Wlncheii'.!. 
t» 

<>.  W.  Oestland.... 

Jane  29, 1885. 

1 1 

1 1 
tt 

1883 

1884 

tt 

1 1 
1 1 
1 1 
tt 
tt 

Jane  29,  18R5. 
tt 

J  air.  1885. 

July  1,  »85. 
tt 

tt 

t* 

Dec.  29,  *85. 
t« 

tc 
tt 

tt 

ti  . 
tt 
•t 

'  Jnly  1,  »85. 

t« 

H.V.  Winchell.... 

44 

•  •  •  • 

tt 

•  •  •  • 

(t 

Uly.  S.Grant..*.'!*, 
tt 

tt 

tt 

tt 
tt 
t« 
tt 

H.V.  Winchell*  *.*.! 
tt 

Geol.  &  N.  H.  Sn'r. 
t«               it 

tt                     u 
tt                    tt 

tt                    t* 

*»                       >. 

U                             tt 

«*                   1* 

tt 
tt 
tt 
tt 
t< 
t< 
tt 
t« 
tt 
ft 
«• 
tt 
tt 
tt 

Uly.  S.  Grant 

t( 

'  *  t           {          <t 

1 1           ■           kt 

1 

O.  W.  Oestland.... 
I'ly.  S.  Grant 

1 1 

>t 
•t 

M 

Very  abnomiAl. 

....... 

1 

»i 

Aag.,18B5.   :Aag.,1885. 

■ 

Oct.,  18:8.    '  Oct.,  l^fflL 
Jone,  I8B&.  *  Jane,  1885. 

1 

X.  H.  Winchell.... 

i 

1 

I 

Ulv.  S.  Grant 

1 

»• 

.t                                                     M                                          .»                                   «. 
t*                            1                        .<                                          t«                                   <t 

Anc  1885.   '  Aof  .,  1885.           "               ** 

■ 

t» 

it 

1 

»« 

t«                       •* 

t4 

July  9L  18B5.  Jnly  SI.  ^. 

•t                   »t 

•  t                          .• 
I                 .»                              vt 

'..im.*ll.... 

ti 

■ 

O.  W.  Oeatlond 

r 

Uly.  S.  Grant 

H.V.  Winchell.... 
Uly.  S.Grant 

Jane.l8B5.     Jone,  1885..         *«               •• 
Joae  29,  »S.  July  1,  -85.  H.  V.  Winchell.... 
Aug..  1895.     Aag.,  1<«5.  Ged.  A  9.  H.  Sor. 

1                     .«                                             •»                                    M                              .« 
1                     M                        .                     ~                                    f                              t. 

2 

Preanted. 

■ 

tt 

tt 

tt 

t 

1 

1 
2 

1 

IS 

a» 
1 
1 
] 
1 

2 

1 
1 

1 

N  H   Winchell.... 

r 

44 

•  •  V  • 

tt 

Oct.  «,  ttf:^.  Oct.  »^T5.       -            •• 

^.. ...... ......  '........... 

M                                                    .t 

t» 

t«                                   *• 

C  L.  Henick 

Jan.  Su  I88K.          Me 

Jfj/kMii  F.  •V»fy.. 

■nfwpiriw  T^^fl  r 

Dec  VIBl 

ij  yi'*htm. 

re'>.i4».         -             "        "... 

a*                                     •»                                 «v 

Sf*ff 

»* 

<* 

WmV  Howling  .... 
tt 

»:» 


^fm^A  If  a«)ra. 
£y  pa?' 
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FOURTEENTH  ANNUAL  BEPOBT. 


Zoological 


a 

a 

I 

3 

O 


1«04 

1605 
1606 
1607 
1606 
1609 
1610 
1611 
1618 
1613 
1614 
1616 
1616 
1617 
1619 
1620 
1681 
1623 

ies» 

1694 
1625 
1626 
1627 
1028 
1629 
1680 
1681 
1682 
1683 


s 

0 

a 
d 

O 


NAME. 


Oariftcas  virginianus. 


u 


l( 


li 


(young) " 

Cervns  macrotia,  Say ! .    ** 

Ranglfer  caribou,  Aud.  and  Bach  ...    ^^ 

Cani8  lupus,  L 

Castor  fiber,  L 

Procyon  lotor,  (L.)  Storr 


ti 


Taxidea  americana,  (Bodd.)  Baird . 

Fiber  zibethlcus,  (L.V  Cut 

Mephitis  mephitica,  Baird 

»»  "  (6  mo.  old) 

**  "  Oroung) 


(i 


i( 


it 


Arctomys  monax,  (L.)  Gm< 


ii 


« 


Putorius  vison,  Rich <. 


ti 


ermineus,  Cuv.  (Summer) 

(Autumn) 


(I 


i« 


(Winter) 

Sciurus  ludovicianus,  Custis. .. . 

*'     hndsoniuB,  Pallas 

'  *     carolinensis,  Om 

Sciaropterua  volans.  (L.)  Coues. 
Mus  decumanuB,  Pallas. 


SpermophiluB  franklin! ,  Cuv 

Ursus  americanus,  Pallas,  (young) 


H 

09 


M. 


M. 

F. 


M. 
M. 
F. 
M. 


F. 
M. 


M. 
F. 
M. 
F. 
M. 
M. 
F. 
M. 


F. 
M. 

F. 


Locality. 


Minnesota. 


Hinckley,  Minn 

Montana 

Canada 

Dakota 

Minnesota 

Near  Minneapolis 

Rice  lake,  Anoka  Co  — 

Nicollet  Island.  M*pMs. . . 

Lake  Calhoun,  W^\b  .... 

Minneapolis 

Moore  Lake,  Anoka  Co. . 
t<  ** 


t( 


u 


Minneapolis 

Ik 

Coon  creek,  Anoka  Co 
ti  *. 

Minneapolis 


*t 
tt 
*( 
II 
II 
it 


Minneapolis. 


9 


c 

« 
1. 
n 

s 


it 

It 

*  t 
tt 

(i 
.  I 
It 
(I 
tt 
t( 
tt 
1 1 
ti 
It 
1 1 
it 
ti 

i  i 
t  i 
t  t 
t  t 
t  . 
i  I 
it 
ti 
1 1 
ti 
tt 
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Register. — Concluded. 


» 

OBTAINED. 

a 

e 

Collected  by. 

When 
collected. 

— 

1 

RemarkH. 

• 

When. 

Whence. 

o 

• 

o 

1 

Wm.  Howling  .... 

1875 

1684 

Win.  Howling 
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N.  H.  W. 


PREFACE. 


This  bibliography,  which  is  the  result  of  five  years  of  research, 
is  based  largely  on  facilities  afforded  by  the  libraries  of  the  Amer- 
ican Museum  of  Natural  History  and  of  the  New  York  Academy 
of  Sciences, — facilities  which  are  not  enjoyed  by  many  scientific 
students.  At  the  beginning  I  had  no  idea  of  presenting  this 
work  to  the  scientific  world.  When  I  began  the  study  of  the 
foraminifera  I  had  no  knowledge  whatever  of  that  which  had 
been  done  in  this  branch  of  science.  After  I  commenced  look- 
ing up  the  subject  the  references  accumulated  so  rapidly  that  I 
thought  it  might  be  well  to  collect  and  put  them  in  shape  so  that 
they  might  be  useful  to  others  as  well  as  to  myself. 

After  three  years'  labor  I  applied  to  Mr.  H.  6.  Brady,  F.  R.  S., 
for  information  pertaining  to  the  subject.  He  at  once  informed 
me  that  he  had  in  press  a  bibliography  of  the  same  character, 
and  kindly  offered  to  give  me  any  assistance  he  could. 

When  the  British  Association  for  the  Advancement  of  Science 
met  at  Montreal,  in  1884,  I  met  in  New  York  Mr.  James  Thom- 
son, F.  G.  S.y  a  member  from  Scotland^  to  whom  I  spoke  of  my 
work,  asking  his  advice  about  proceeding  with  it.  He  urged  me 
to  continue,  and  to  finish  it,  as  it  would  become  accessible  to  a 
great  number  of  workers  who  could  not  possess  the  valuable 
monograph  of  Mr.  H.  B.  Brady. 

I  do  not  presume  that  this  list  is  complete ;  since  titles  are 
liable  to  be  found  in  obscure  publications  that  have  not  fallen 


under  my  notice.  Some  of  those  that  are  here  listed  may  at  first 
appear  not  to  pertain  to  the  sabject,  but  many  of  the  discussions, 
criticisms^  notes,  etc.,  to  which  reference  has  been  made,  although 
some  of  them  are  in  general  works  on  microscopy,  are  of  much 
interest  and  value  to  the  student,  and  will  be  found  useful  to 
those  who  have  not  access  to  large  libraries. 

The  list  is  divided  under  the  following  heads : 

(1) — Eozoon.  (2) — North  and  South  America,  Bermuda,  Lee- 
ward and  Windward  Islands.  (3)— England,  Ireland,  Scotland 
and  Wales.  (4)— France  and  Italy.  (5)— Austro-Hungary,  Bel- 
gium, Denmark,  Finland,  Germany,  Holland,  Netherlands,  Nor- 
way, Sweden,  Switzerland.  (6)— Russia  and  Turkey.  (7)— 
Africa  and  Asia.  The  authors  names  are  then  arranged  alpha- 
betically and  their  works  according  to  the  date  of  publication. 
.  I  must  ask  those  who  may  notice  omissions  or  detect  errors,  to 
kindly  inform  me  of  the  same  so  that  I  may  be  able  to  make  cor- 
rections in  a  completed  supplement. 

I  am  under  great  obligations,  and  return  my  sincere  thanks  to 
the  following  gentlemen  who  have  rendered  me  invaluable  assist- 
ance in  sending  manuscript  lists  of  their  papers. 

Rev.  P.  B.  Brodie,  M.  A.,  F.  G.  S.,  R.  V.,  Warwich,  England; 
Dr.  R.  Haensler,  Sussex,  England;  Prof.  W.  C.  Williamson, 
Manchester,  England;  H.  J.  Carter,  F.R.  S.,  Budleigh,  Salterton 
Devon,  England;  Joseph  Wright,  F.  G.  S.,  Belfast,  Ireland;  Sir 
J.  W.  Dawson,  Montreal,  Canada;  R.  J.  Lachmere  Guppy,  F.  L 
S.,  F.  G.  S.,  Trinidad;  M.  0.  Terquem,  Paris,  France;  Dr.  A. 
Schneider,  Breslau;  Prof.  Dr.  H.  B,  Geinitz,  Dresden,  Ger- 
many; Prof.  Dr.  Leopold  Auerbach,  Breslau,  Germany;  Prof. 
Hertwig,  Bonn,  Germany;  Prof.  Dr.  Carl  W.  Gumbel,  Munich, 
Germany;  Prof.  Dr.  Haeckel,  Jena,  Germany;  Prof.  Dr.  Vale- 
rian Moeller,  St.  Petersburg,  Rtfssia. 

It  is  hoped  that  this  bibliography  will  be  of  some  service  to  the 
student.  The  writer  will  then  feel  that  his  years  of  tedious  and 
constant  labor  have  been  well  rapaid. 

Anthony  Woodwabd. 

New  York,  March  1,  1886. 
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EOZOON. 


Ahon.    Anorganischer  Ursprung  des  Eozoon.    <^Ver7iandl'  d.  geol    k.  k, 

Beiehaant.,  p.  58.    1872. 
Anon.    Eozoon  canadense.    <^Joum,  Boy,  Mier.  Soe.  Land  ,  vol.  ii.  pp.  275, 

276,744,746,902.     1879. 
Anon.    Eozoon  canadense.    <(7bum.  Boy.  Mier.  Soc.  Lond.,  vol.  iii.,  pp. 

471,472.     1880. 
Barker,  A.  E.     Latest  observations  on  Eozoon  canadense  by  Prof.  Max 
Schultzc.    <Ann.,  and  Mag.  ^at.  Eist.  ser.  4,  vol.  xiii,  pp  379-380.  1874. 
Pnbliehing  a  letter  from  Prof.  Max.  Schaltze,  in  which  he  expresses  the  opinion  that 
'*prop6r  wall*'  of  Eozoon  is  of  inorganic  origin  (Nicholson  in  Whtte  and  Nicholson's 
Bib.  p.  75.) 
BiGSBY,  J.  J.    On  the  Lauren tian  Formation:    its  mineral  constitution,  its 
geographical  distribution,  and  its  residuary  elements  of  life.    <iOeol, 
Mag.  Dec.  1,  vol.  i,  pp.  154-158,  200-2e6.    1864. 

Contains  remarks  on  the  distribution  of  phosphate  of  lime  and  carbon  in  the  Laaren- 
tian  Rocks,  and  on  the  occarrence  of  Bozoon.  (Nicholson  in  White  and  Nicholson^s 
Bib.  p.  77.) 

BuRBANK,  L.  8.    On  Eozoon  canadense  in  the  crystalline  Limestones  of 

Massachusetts.    <iAmer.  Ifat.,  vol.  v,  pp.  636-539.    1871. 
BuRBANK,  L.  S.    On  Eozoon  canadense  in  the  ciystalline  Limestones  of 

Massachusetts.     <iProe.  Am.  Assoc.  Adv.  Sci.,  1871,  vol  zz,  pp.  262-266. 

1872. 
BuRBANK,  L.  8.    Views  on  the  Eoeoonal  limestones  of  Eastern  Massachusetts. 

<^Proe.  Boa.  8oc.  Nat.  Eist.,  vol.  xiv,  pp.  194-198.    1872. 
Carpenter,  W.  B.    On  the  Structure  and  Affinities  of  Eoeoon  canadense. 

<^Proc.  Bay.  Soc.,  vol.  ziii,  pp.  646-649.    1860. 
Carpenter,  W.  B.    Additional  Note  on  the  Structure  and  Affinities  of 

Eozoon  canadense.     <iQuart.  Joum.  Oeol.  Soc.  Lond.,  vol.  zzi,  pp.  59-66, 

9  plates  and  wood  cuts.    1865. 
Carpenter,  W.  B.    On  the  Structure,  Affinities,  and  Geological  Position 

of  Eozoon  canadense.    <CIrUeUectual  Observer,  No.  zl,  p.  278,  2  plates. 

1S66. 
Carpenter,  W.  B.    Eozoon  canadense.    <ilnidUctual  Observer,  No    xl,  p. 

300.    1865. 
Carpenter,  W.  B.    Supplemental  Notes  on  the  Structure  and  Affinities 

of  Eozoon  canadense.    -^Quart.  Joum.  Oeol.  Soc.  Lond.,  vol.  xxil,  pp. 

219-228.    1866 
Carpenter,  W.  B.     Notes   on   the   Structure  and  Affinities  of  Eozoon 

canadense.    <Canad.  Nat.,  new  ser.,  .vol.  ii,  pp.  111-119,  wocid  cut. 

1865.    A  reprint  from  Quart.  Joum.  Oeol,  Soc.  Lond.,  1865.    (Nicholson 

in  White  and' Nicholson's  Bib.  p.  87.)  *^ 
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Garpenteb,  W.  B.    Further  Observations  on  the  Structure  and  Affinities 

of  Eozoon  canadense.    In  a  letter  to  the  president.     <iProe  Boy.  Soe. 

Lond.^  vol.  zxv,  pp.  503-508.    1867. 

A  resnme  of  the  state  of  the  Eozoon  controversy  at  the  time— 1867.  (Nicholaon  id 
White  and  Nicholson's  Bib.  p.  87.  * 

Cabpbnteii,  W.  B.    On  the  Eozoon  canadense.    <iVa/ufV9,  vol.  iii,  pp.  18^, 

186,  386.    1871. 
Carpebter,  W.  B.    New  Observation  on  Eozoon  canadense.     <ilnfi.,aiui 

Mag,  Nat.  Hisi.^  ser.  4,  vol.  ziii,  pp.  456-470,  1  plate.    1874. 

The  author  treats  more  especially  of  the  nnmrnolinse  layer  and  the  canal  system  of 
the  ^'intermediate  skeleton,**  and  conclades  by  sammarizing  the  general  evidence  io 
favor  of  the  organic  origin  of  Eozoon.    (Nicholson  in  White  and  Nicholaon**  Bib.  p.  ST.) 

Carpenter,  W.  B.    Final  Note  on  Eozoon  canadense.    <J.nn.,  and  Mag. 

Nat.  Eiit.,  ser.  4,  vol  xiv,  pp.  371-372.     1874. 
Carpenter,  W.  B.    Remarks  on  Mr.  H.'J.  Carter's  Letter  to  Prof.  King 

on  the  Structure  of  the  so-called  Eozoon  canadense.    <CAnn.f  and  Mag. 

Nai.  Eist.,  ser.  4,  vol.  ziii,  pp.  277-284  with  2  eni^vings.     1874. 

A  recapitulation  of  tha  principal  facts  in  support  of  the  belief  that  Eoaoon  eoModetute 
is  a  Foraminifer.    (White's  Bib.  p.  87.) 

Cabpentbr,  W.  B.    Remarks  on  Eozoon  canadense.    <^IficUur€,  vol.  iz,  p. 
491.    1874.    (Abstract.) 

His  reply  to  Mr.  Carter's  letter  to  Prof.  King  on  the  strnctare  of  the  so-called  Eozoom 
eanadenae. 

Cabpentbr,  W.  B.    Further  Researches  on  Eozoon  canadense.    <iVafitr8, 

vol.  X,  p.  390.    1874. 
Carpenter,  W.  B.    On  the  Replacement  of  Organic  Matter  by  Siliceous 

Deposits  In  the  process  of  Fossilization.    <^Ifature,  vol.  z,  p.  452.    1874. 

(Abstract.) 
Carpenter,  W.  B.    Further  Researches  on  Eozoon  canadense.    <iRsp.  Brii. 

Anoe.  for  1874,  Section,  pp.  136, 137.    1875. 
Carpenter,  W.  B.    New  Laorentian  Fossil.    <^ydiur6,  vol.  ziv,  pp.  8, 9. 

1876. 
Carpenter,  W.  B.    Supposed  New  Laurentian  Fossil.    <Jira<tff«,  vol.  xiv, 

p.  68.    1876. 
Carpenter,  W.  B.    Note  on  Otto  Hahn's  Microgeological  Investigation  of 

Eozoon  canadense.    <iAnn.,  and  Mag.  Nat.  HUt.,  ser.  4,  vol.  zvil,  pp. 

417-422.    1876. 
Carpenter,  W.  B.    The  Eozoon  canadense.    <^Natur0^  vol.  zx,  pp.  328*330. 

1879. 
Carpenter,  W.  B.    Eozoon  canadense.    <iThe  Mioraseope  and  iti  BetdaUantt 

Sixth  Edition,  pp.  687-592.     1881. 
Carpenter,  W.  B.,  and  J.  W.  Dawson.    The  Eozoon  canadense.    <^Naturtt 

vol.  zx,  p.  328.     1879. 
Carter,  H.  J.    On  the  structure  called  Eozoon  canadense,  in  the  Laurentian 

Roclis  ef  Canada.    <iAnn.,  and  Mag.  Nat.  HiU  ,  ser.  4,  vol.  xiii,  pp.  189- 

193.    1874. 
^      Gives  reasons  for  believing  that  Eozoon  is  not  of  organic  origin.  (Nicholson  in  Whitt 

and  Nicholson's  Bib.  p.  88 ) 
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Carter,  H.  «f.  On  the  structure  called  Eozoon  canadense  in  the  Laureutian 
Limestones  of  Canada.  <iAnn.,  and  Mag.  Nat.  Hist,,  ser.  4,  voL  xiii,  pp. 
376-378,  with  1  engraving.     1874. 

Caktbr,  H.  J.    Relation  of  the  CaDa4 -system  to  the  Tabulation  in  the 

Foraminifera,  with  reference  to  Dr.  Dawson's  **i)awn  of  Life."    <^7i»., 

and  Mag,  Nai.  Bia.,  ser.  4,  vol.  xvi,  pp.  42(M24.     1874. 

BiscuBses  the  minnte  etrnctnre  of  the  test  of  recent  Foraminiferai  as  bearing  on  the 
nature  of  Eozoon  oanadetue.    (Nicholson  bi  White  and  NicholBon*s  Bib.  p.  88  ) 

Carter,  II.  J.  Eozoon  canadense  not  a  Foraminifer  or  calcareous  Khizopod 
secretion.    <CAmer.  Joum.  S&i„  vol.  vii,  3d  ser.,  pp.  437,  438.    1874. 

Crednbr,  H.  Die  Oliederung  der  eozolschen  (vorsilurischen)  Formations- 
gruppe  Nord-Amerikas.  <iZeit.  Qeaam,  NdturwuseMchaftenf  32,  pp  353- 
406.     1868. 

Dana,  J.  D.  On  the  History  of  Eozoon  canadense.  <^Am.  Jaurn.  &*.,  vol. 
xi,  2d  ser.,  pp.  344-362,  wood  cuts  and  1  plate.    1866. 

This  article  appears  in  the  Journal  without  a  name;  t.  e.  editorially.  This  history 
embraces  a  full  discussion  of  the  sabject,  and  includes  a  complete  description  and 
iilnstrationof  the  structure  of  the  fossti,  and  the  chemical  composition  of  specimens. 
(White  in  White  and  Nicholson *s  Bib.  p.  22. 

Dana,  J.  D.    Manual  of  Geology.    Second  edition,  pp.  158, 159.    1875. 

D'AuoHiAC.  Note  sur  I'existence  des  restes  organiques  dans  les  Roches 
Laurentiennes  du  Canada.  <COampUB  Rendta,  vol.  liii,  pp.  192-194. 
1865. 

A  note  presented  by  M.  D'Archiac  on  the  part  of  Dr.  W.  B.  Carpenter  as  to  the  dis- 
covery of  Eoxoon  eanadetue.    (Nicholson  in  White  and  Nicholson's  Bib.  p.  90 ) 

Dawson,  J.  W.  On  the  Structure  of  certain  Organic  Remains  in  the  Lauren- 
tian  Limestones  of  Canada.  <^Quart.  Joum,  Odol  Soe.  Lond.,  vol.  xxi, 
pp.  51-59,  pis.  vi,  vii.    1865. 

The  author  gives  a  detailed  description  of  the  structure  of  the  bodies  described  by 
Sir.  William  Logan  as  being  organic  and  as  occurring  in  the  Lower  Laureutian  Lime- 
■tonM.  (Quart  Joum.  Geoi.  Soc ,  vol.  xxi,  p.  45.)  The  generic  name  of  Eozoon  is 
proposed  for  these,  and  the  single  form  described  is  discussed  under  the  name  of  Eozoon 
eanadenae.  The  author  further  concludes  that  Eozoon  is  probably  to  be  regarded  ss  an 
ancient  type  of  the  Foraminifera.    (Nicholson  in  White  and  Nicholson's  Bib.  p.  93.) 

Dawbon,  J.  W.,  and  W.  B.  Carpenter.  Notes  on  Fossils  recently  obtained 
from  the  Laureutian  Rocks  of  Canada,  and  on  objections  to  the  Organic 
nature  of  Eozoon.  <CQuart.  Joum.  Oeoi.  Soc.  Lond.,  vol.  xxiii,  pp.  257- 
265,  2  plates.    1865. 

Dawbon,  J.  W.  Notes  on  fossils  recently  obtained  from  the  Lauren tian 
Rocks  of  Canada,  and  objections  to  the  Organic  nature  of  Eozoon. 
<CAfn0r.  Joum.  Set.,  voL  xliv,  2d  ser.,  pp.  367-376.    1867. 

The  article  also  contains  notes  by  W.  B.  Carpenter;  and  ^'Summary"  and  "concln- 
sion**  of  King  and  Rowney,  on  the  same  subject;  the  latter  gentlemen  opposing,  and 
the  former  advocating,  the  organic  origin  of  Eozoon.  (White  in  White  and  Nicholson's 
Bib.  p.  22.) 
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Dawson,  J.  W.    On  certain  Organic  remains  in  the  Laurentian  Limestone  of 

Canada.     <Canad.  Nat.,  new  ser.,  vol.  11,  pp.  99-111, 127,  128.    3  wood 

cuts.    1865.  f 

A  reprint  from  the  Q\mH.  Joum*  Oeol.  Soc-  Lond.,  1865,  with  some  additional  notM. 
A  short  appendix  to  the  paper  follows  at  pp.  187, 198.  (Nicholson  in  White  and  Nichol- 
son's Bib.  p.  98.) 

Dawson,  J.  W.  Notes  on  fossils  recently  obtained  fronii  the  Lautentian 
Kocks  of  Canada,  and  on  objections  to  the  Organic  nature  of  Eozoon, 
with  notes  by  W.  B.  Carpenter,  M.  D.,  F.  R.  8.  <iQiiaTt.  Jaum.  QttL 
Soc.  Land  ,  vol.  zxlii,  pp.  257-265,  pis.  xi,  zii.    1867. 

In  the  first  part  of  this  memoir,  Dr.  Dawson  gives  an  account  of  the  general  appear- 
ance and  microscopic  stmctare  of  a  specimen  of  Etwton  eatia«feii«e,  found  In  the 
Lanrentian  rocks  at  Tador,  in  which  the  chambers  of  the  skeleton  are  filled  with  a  dark 
colored  coarse  limestone.  The  author  next  deals  with  certain  specimens  Ikom  Lone 
Lake  and  Wentworth,  and  also  from  Madoc,  and  conclodee  by  reviewing  the  objectlonf 
broaght  forward  by  Professors  King  and  Bowney  to  the  organic  nature  of  Bozoon.  Dr. 
W.  B.  Carpenter  adds  a  note  on  the  appearances  presented  by  thin  slices  of  epecimaof 
of  Eozoon  in  which  the  canal-system  has  been  infiltrated  with  transparent  carbonate  of 
lime.    (Nicholson  in  White  and  Nicholson*B  Bib.  p.  93.) 

Dawson,  S.  W.,  and  W.  B.  Carpenter.  Notes  on  Fossils  recently  obtained 
from  the  Laurentian  Rocks  of  Canada,  and  objections  to  the  organic  na- 
ture of  Eozoon.  <^Amer.  Jaum,  A».,  vol.  xliv,  2d  ser.,  pp.  367-376. 
1867. 

Dawson,  J.  W.,  and  W.  B.  Carpenter.  On  new  specimens  of  Eozoon  can- 
adense,  with  a  reply  to  the  objections  of  Professors  King  and  Kowney. 
<iAmer.  Jaum.  8o^  ,  vol.  xlvi,  2d  ser.,  pp.  245-255,  2  plates.    1868. 

Dawson,  J.  W.  On  new  specimens  of  Eozoon  canadense,  with  a  reply  to 
Professors  King  and  Kowney;  with  notes  by  W.  B.  Caspenter.  <^Amar. 
Jaum..  Soi.t  vol.  xlvi,  2d  ser.,  pp.  245-257,  2  plates.    1868. 

The  aathors  advocate  the  organic  origin  of  Eozoon.    (Nicholson  in  White  and 
Nicholson's  Bib.  p.  22.) 

Dawson,  J.  W.    Remarks  on  Eozoon  canadense.    <iNaiure,  vol.  x,  p.  103i 

1  wood  cut.    1874. 
Dawson,  J.  W.    Notes  on  the  occurrence  of  Eozoon  canadense,  at  Cote  St. 

Pierre.    <^Nature,  vol.  xii,  p.  79.    1875.    (Abstract.) 

Dawson,  J.  W.   On  the  Eozoon  canadense.    <CNaiure,  vol.  iii,i>.  287.    1871. 
Dawson,  J.  W.    The  Story  of  the  Earth  and  Man. 

(Remarks  on  Eozoon  chapter  ii,  111,  pp.  17-88.)  pp.  406, 800.    London,  1878. 

Dawson,  J.  W.  The  Dawn  of  Life:  being  the  history  of  the  oldest  known 
fossil  remains,  and  their  relations  to  geological  time  and  to  the  develop- 
ment of  the  animal  kingdom,  pp.  239,  with  8  plates  and  49  wood  cats. 
London,  1875. 

This  work  deals  principally  with  the  history  of  the  discovery  of  EoMoon  emadeim, 
and  with  all  the  known  factis  bearing  on  its  stractare  and  nature.  The  anthor  lint 
gives  a  descriptive  sketch  of  the  Lanrentian  formation,  accompanied  by  sectlona,  and  t 
colored  map  showing  the  distribution  of  the  Lanrentian  Limeetonee  in  the  eountietof 
Ottawa  and  Argcnteuil.  Next,  a  history  is  given  of  the  variona  steps  which  led  to  the 
discovery  of  Eozoon,  and  a  record  of  its  interpretation  by  Carpenter  and  the  author 
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Thirdly,  a  chapter  is  devoted  to  a  consideration  of  the  minute  etractare  exhibited  by 
Eozoon;  and  this  is  compared  with  the  strnctare  of  recent  Foraminifera.  The  fifth 
chapter  is  concerned  with  the  manner  In  which  Eozoon  has  been  preserved,  and  with  a 
consideration  of  the  processes  of  fossilization  by  infiltration  in  general.  In  the  sixth 
chapter,  the  author  deals  with  the  successors  and  contemporaries  of  Eozoon^  with 
special  reference  to  ArchaotphKrinay  Stromat^pora,  Caunopora^  and  Beceptaeulitee. 
Another  chapter  is  devoted  to  a  consideration  of  the  various  objections  which  have  been 
urged  against  the  organic  nature  of  Eozoon/  and  a  final  chapter  treats  of  certain  specu- 
lative considerations  which  may  be  drawn  from  the  study  of  this  fossil.  (Nicholson  in 
White  and  NicholsoA^s  Bib.  p.  05.) 

Dawson,  J.  W.    On  Mr.  Carter's  objections  to  Eozoon.    <^Ann.f  and  Mag. 

Nai.  mn  ,  ser.  4,  vol.  xvii,  pp.  118, 119.    1876. 
Dawson,  J.  W.    Notes  on  the  Phosphates  of  the  Laurentian  and  Cambrian 

Rocks  of  Canada.    <C(iuart.  Joum.  Geol.  Soc.  Land..,  vol.  xzxii,  pp.  285- 

291.    1876. 

Concludes  that  the  phoephatic  material  found  in  these  rocks  in  Canada  is  of  organic 

origin,  and  has  been  produced  by  the  agency  of  marine  invertebrates.    (Nicholson  in 

White  and  Nicholson^s  Bib.  p.  05.) 

Dawson,  J.  W.  Notes  on  the  Occurrence  of  Eozoon  canadense  at  Cote  Bt. 
Pierre.  <iQuart.  Joum.  Oed.  Soc.  Land,,  vol.  xzxii,  pp.  66-74,  plate  x, 
with  4  wood  cuts.    1876. 

The  author  gives  an  account  of  the  nature  and  arrangement  of  the  strata  at  Cote  St. 
Pierre,  with  special  reference  to  the  appearance  presented  by  Eozoon  as  occurring  in 
9itu,  Numerous  chrysotile  veins  pass  through  the  limestone,  but  the  author  concludes 
that  they  are  altogether  subsequent  to  the  fossil  in  origin.  The  close  resemblance  of 
weathered  specimens  to  iSitroma<opora  is  insisted  upon;  and  two  new  forms  of  £bsoon 
eanadewte  are  described  as  var.  minor  and  var.  acervulina.  The  limestone  sometimes 
contains  numerous  little  globoee  casts  of  chamberletB,  single  or  attached  in  groups,  each 
of  which  posses^  the  structure  of  the  **proper  wall"  of  Eozoon.  For  these  the  author 
proposes  the  name  o£  Archmo^Juerinm'  (Nicholson  in  White  and  Nicholson's  Bib . 
pp.  06,  96.) 

Dawson,  J.  W.    On  some  new  specimens  of  Fossil  Protozoa  from  Canada. 
<\Proe.  Am  Anoc.  Adv.  Sd.,  vol.  xxiv,  pp.  1(X>'106,  wood  cuts.    1876. 

The  author  gives  general  description  and  illustration  of  Eozoon  eanad^tuet  and  also 
Foramift^fera^  from  Cretaceous  rocks.  He  advocates  the  organic  origin  of  Eozoon^ 
(Whit«  in  White  and  Nicholson's  Bib.  p.  2S.) 

Dawson,  J.  W.    New  Facts  relating  to  Eozoon  canadense.    <CPrce.  Am, 
Auoe.  Adn.  8ci.,  vol.  xxv,  pp.  231-2S4.    1876. 

The  foflsU  nature  of  Eozoon  canadense  is  advocated.  (White  in  White  and  Nicholson's 
Bib.  p.  S8.) 

Dawson,  J.  W.    Eozoon  canadense  according  to  Hahn.    <^Ann.  Mag.  NaU 
Hid.,  ser.  4,  vol.  xviii,  pp.  29-38.    1877. 

a  critical  notice  of  a  memoir  by  Hahn  (see  post.)  in  which  the  latter  endeavors  to 
show  that  Eozoon  is  a  purely  mineral  structure.  (Nicholson  inWhite  and  Nicholson's 
Bib.  p.  96.) 

Dawson,  J.  W.    New  Facts  relating  to  Eozoon  canadense.    <^Canad.  Nat, 

new  ser.,  vol.  viii,  pp.  282-285.    1878. 
Dawson,  J.  W.    On  the  Microscopic  Structure  of  Stromatoporidce,  and  on 

Palseodc  Fossils  mineralized  with  Silicates,  in  illustration  of  Eozoon. 

<QtMirf.  Jour.  €M.  Soe.  Land.  vol.  xxxv,  pp.  48-66.    3  plates.    1879. 
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Dawson,  J.  W.    Note  on  recent  Controversies  respecting  Eozoon  canadenae. 
KCan.  Nat.,  vol.  ix;  p.  228.    1879. 

Dawson,  J.  W.    Msebius  on  Eozoon  canadense.    <^Amer.  Jour.  Sci.,T<A.  xvii, 
p.  196,  wood  cuts.     1879. 

DvwsoN,  J  W.    Notes  on  Eozoon  canadense.    <^TheOaA.  Rec,  of  Set.,  vol. 
i,  pp  58,  59.     1884. 

Abstract  of  a  paper  read  before  the  British  Aaeociation  at  Soathport,  1688. 

Dawson,  J.  W.    On  the  Geological  Relations  and  Mode  of  Preservation  of 
Eozoon  canadense.    <CR&port  Brit.  Aaioc.  (Southport,  1883),  p.  494.    1884. 

Dawson,  J.  W.     Canadian  and  Scottisli  Geology.    An  Address  delivered  be- 
fore tlie  Edinburgh  Geological  Society  at  the  close  of  the  Session,  1884. 
<iTran8.  Edin.  Ged.  8oe.,  vol.  v,  pp.  113, 114.     1885. 
Remarks  on  Eozoon  canadense. 

Edwards,  A.  M.    Microscopical  Examination  of  Two  Minerals.*    <^Proe. 
Lyceum  Nat.  Hist. ,  pp.  96-98.    1870. 
[■^Supposed  to  be  Eozoon.] 
Fritsch,  A:     Ueber  das  Yorkommen  des  Eozoon  im  nordlichen  Bohmen. 

Neues  Jahrb.  fur  iftn.,  etc.,  pp.  352-354.    1866. 
Fritsch,  A     Ueber  Eozoon  bohemicum  aus  dem  Eomigen  Ealke  von  Kas- 
penau  in  Bohmen.    <:^Landesdurehf<>r$chung  fXfn  BohfMnf^Qeoh  Sect., 
pp.  245-251,  1  wood  cut  and  2  plates.    1869. 
Not  seen. 

Frio,  Anton  (Dr.)    Ueber  Eozoon  bohemicum,  Fr.,  aus  den  Komigen  Ealk- 

stein  von  Raspenau  bei  Friedland  in  Bohmen.    KiOeologie  wn  Bckmem 

vol.  i,  pp.  245-256,  1  wood  cut,  2  plates.    1869. 
GuMBBL,  C.  W.    Ueber  das  Yorkommen  von,  Eozopn  in  dem  ostbayeriachen 

Lrgebirge.    <^8i^ng»ber  d.  k.  b.  Akad.  Witt.  Munch.    1866,  Bd.  i,  pp. 

25-144,  3  plates. 
GuMBEL,  C.  W.    Eozoon  im  ostbayer.    Urgebirge.    <ilC  Jah^.  fur  Mn. 

etc.,  1866.    I.  S.  1  und  JIT.  Jahrb.  fur  Min.,  ete.    1866.    8.  210. 

GuHBBL,  C.  W.    Eozoon  im  Urkalke  von  Sachsen.    <Jf.  Jahrb.  fyr  Jfin., eCe. 

1866.    S.  579. 
GuiCBEL.    On  the  Occurrence  of  Eozoon  in  the  Primary  Rocks  of  Saatem 

Bavaria.    <CJQ^art.  Jaum.  Oeol.  8oc.  Z^nd.,  vol.  zxii,  pp.  23,  24.    1866. 

A  review  by  H.  M.  J. 

GuMBBL,  C.  W.  On  the  Laurentian  Rocks  of  Bavaria.  <(7afuf.  Nat.  new 
series,  vol.  iii,  pp.  81-101,  I  plate.  1868  Translated  from  the  pro- 
ceedings of  the  Royal  Bavarian  Academy  for  1886,  by  Prof.  Markgraf. 

[*Esitor'8  Notb.— In  revising  and  preparing  this  for  the  press,  th«  original  paper 
hae  been  considerably  abridged  by  the  ominion  of  portions,  whose  place  is  indicated 
in  the  text.    Some  explanatory  notes  have  also  been  added.— T.  S.  H.] 

GuMBEL,  C.  W.  Eozoon  im  Eomigen  Kalke  Schwedens.  <iLBonhmrd  mid 
QeifkiUz  neuei  Jahrbueh.    1869.    pp.  551-559.     1869. 

GuMBEL,  0.  W.    Ueber  die  Natur  von  Eozoon.    8  p.    Ratisbonne.    1876. 

Not  seen ;  title  taken  from  a  catalogue. 
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Hahn.  Dr.  O.  Giebt  es  ein  Eozoon  canadense?  Eine  mikrogeologiscbe 
Dntersuchung.  <  Wurttembergisehe  naturvnsa,  Jahreshefte,  32  Jahr,  pp. 
132-155.  (Translated  by  W.  S.  Dallas,  Ann.  and  Mag.  Nat  Hist ,  ser.  4, 
vol.  xvii,  pp.  265,  282  )    1876. 

After  an  exaininHtion  of  seri>enti]ioa8  limestoneB  from  Canada  and  Europe,  the 
aathor  concladea  thsit' Eozoon  canadenae  is  of  organic  origin.  (NicholBon  in  White  and 
Nicholson's  Bib.  p.  108.) 

Hahn,  Dr.  O.  Qiebt  es  ein  Eozoon  canadense?  Eine  mikrogeologische  Un- 
tersuchung.  <lWurU.  naturtoiss,  Jahresheften,  1876,  24  pp.  Stuttgart, 
1876. 

Printed  as  a  separate  pamphlet. 

Hahn,  (Dr.)  O.    Qiebt  es  ein  Eozoon  canadense?   Erwide  rungauf  Dr.  C.  W. 

Gumbel's  und  Dr.  Carpenter's  Entgegnung.    <  Wurtt,  naiurtoiss  Jabres- 

heften.    Jahrgang.    1878.    21  pp.  1  plate.    Stuttgart.    1878. 
Hahn,  O.,  in  Keutlingen  spracb  uber  das  Eopbyllum  canadense  aus  dem 

Serpent inkalk  des  Lauren tiangneisses  von  Canadas.     <  WurUemb.  natur- 

wis8,    Jahresheften.    Jabrgang,    1880.    pp.  71-74. 
Hahn,  O.     Die  Meteorite  (cbondrite)  und  ihre  Organismen,  56  pp.  32  plates. 

1880. 

Plate  zxx.,  fig.  6,  Eozoon  canadense,  reputed  canal  system  of  Eozoon;  flg.  6  the  same. 

Both  stones  from  which  the  Rlides  were  taken  were  collected  by  me  In  Little  Nation. 

Let  one  compare  the  canal  system  of  the  nammulite  flg.  .3  with  this  reputed  canal 

system!    Figs.  8  and  6  should  be  the  same  thing. 

Hall,  J.    Note  upon  the  Geological  position  of  the  Serpentine  Limestone  of 
Northern  New  York,  and  an  inquiry  regarding  the  relations  of  this  Lime- 
stone to  Eozoon  Limestones  of  Canada.    <^Amer,  Jaum.  Sci.,  vol  xii,  3d 
'ser.,  pp.  298-300,    1876. 

Abstract  of  the  paper  read  before  the  Amer.  Association  at  Baffalo. 

Hauer,  M.    Das  Eozoon  canadense.    Eine  micro-geologische  Studis,  mit  18 

photographic  plates.    Leipzig.    1885. 
Hitchcock,  C.  H.    The  Earlier  Forms  of  Life  (Eozoon).    16  pp.  10  figs.    N. 

P.  N.  D. 
HooHflTETTER,  — .    Eozoon  in  Austria.    <iQ^art,  Joum.  Oeol.  8oe,  Ltmd., 

vol.  xxii,  p.  16.    1866. 
HoCHSTBTTER,  R.  F.    Uebcr  das  Vorkommen  von  Eozoon  in  Erystallinischen 

Ealke  von  Krumman  in  sudlichen  Bohmen.    <CSitz,  d,  k.  Akad,  d.  TTms., 

vol  lih,  pp.  14-25.    1866. 
HocHfiTETTER,  (Prof  V. )    Dr.  W.  B,  Carfbntsr  in  London.    Neu&r  Fund 

van  Eozoon  canadense.     <J5r.  K.  geol.  Rmch.  Ver.  1868,  pp.  69,  70.    1868. 
Hoffmann,  R.    On  the  Mineralogy  of  Eozoon  canadense.    <C^ArMT.  Joum. 

Sd  ,  vol.  i,  3d  ser.,  pp.  378,  379.     1871. 
Hunt.  T.  S.    Laurentlan  Rhizopods  of  Canada.    (Extract  of  a  letter  from  T. 

Sterry  Hunt,  P.  R.  S  ,  to  J.  D.  Dana,  April  2,  1864.)    <:Amer  Joum, 

Sci.,  vol.,  XXX vii,  2d  ser.,  p.  431.    1864. 
Hunt,  T.  8.    On  the  Mineralogy  of  Eozoon  canadense.    <iCanad.  Nat,  n.  s., 

vol.  ii,  pp.  120-127,  1  plate.     1865. 
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HuNf,  T.  8.  On  the  Mineralogy  of  ceftain  Organic  Remaina  from  the 
Laurentian  Rocks  of  Canada.  <JQuart.  Jaum.  Oeol,  8oc,  Land  ,  toI.  zs, 
pp.  67-71.    1865. 

Gives  a  detailed  accoant  accompanied  with  aoaJysiB,  of  the  mineral  nature  tad 
Blructore  of  Eozoon  Canaderue.    (Nicholson  in  White  and  Nicholson's  Bib.  p.  107.) 

HuKT,  T.  S.  Geology  and  mineralogy  of  the  Laurentian  Limestones.  <iGeolih 
gical  Survey  of  Canada.  Report  of  progress  from  1863  to  1866,  pp.  181- 
233.    Ottawa,  1866. 

Though  essentially  mineralogical,  this  report  contains  many  interesdnjc  obflerrationi 
bearing  on  the  nature  and  mode  of  preservation  of  Eozoon  oafuident.  •  (Nicholson  in 
White  and  Nicholson's  Bib.  p.  107.)  * 

Hunt,  T.  8.  The  Geological  History  of  Serpentines,  including  Notes  on 
pre-Cambrian  Rocks.  <rrafM.  Boy.  Soe,  Canada,  vol.  i,  pp.  166-215. 
1883. 

JoNBS,  T.  R.    Eozoon  canadense  in  this  country.    <ira<  BitL  Rem.  Limd,^ 

vol.  v.,  pp.  297,  298.     1866. 

In  this  commanicatlon  to  the  editor  he  states  that  Eozoon  canadense  is  abnndant  in 
the  British  Isles.  Mr.  W.  A.  Sanford  has  hnnted  it  ap  In  the  Green  Oonnemara  mar- 
ble, and  he  also  finds  it  there  in  masses  indicated  by  him.  The  beet  way  of  getting  a 
{•ight  of  the  strnctore  dnc  to  the  presence  of  Foraminifera  is  to  dissolve  small  flakes  of 
the  ''Irish  Green"  in  very  weak  dilate  acid,  and  then  the  shelly  part  being  removed,  tb« 
green  silicates  remain  representing  the  sarcode  that  filled  the  chambers,  peendopodifto 
tabnles  and  stolon  passages. 

Jones,  T.  R.  On  the  Oldest  Known  Fossil,  Eozoon  canadense.  <^PopvUn 
Sci.  Rev.,  vol.  iv.,  pp.  343,  pi.  xv.    1865. 

Discasses  the  geological  and  zoological  relations  of  Eozoon. 

Jones,  T.  R.  On  the  Oldest  Known  Fossil,  Eozoon  canadense  of  the  Lauren- 
tian Rocks  of  Canada;  its  place,  structure  and  significance.  <^Popular 
Set.  Befdett,  1867,  pp.  343-362,  plates  xv  and  2  wood  cuts. 

A  semi-p^olar  accoant  of  Eoxoon  eatuzdetue.  (Nicholson  In  White  and  Nicholsoa'i 
Bib.  p.  109.) 

Jdlien,  a.  a.  a  study  of  '*EoM)on  Canadense."  Field  ohaervations. 
<CProe.  Amer.  Auo.  Adv.  Sei.,  vol.  xzxiii,  1884,  pp.  416,  416.  (Abatnct.) 
1885. 

King,  W.    Note  on  Eozoon  canadense.    <JVcUtif^,  vol.  iv,  p.  86.    1871. 

King,  W.,  and  T.  H.  Rowney.  On  the  so  called  **Eozoonal  Rock.''  <Qi«irt. 
Joum.  Oeol.  Sec.  Lond.,  vol.  xxii,  pp.  186-218^2  plates.    1866. 

The  authors  describe  in  this  memoir  the  results  of  a  careful  chemical  and  micro- 
scopical examination  of  the  Grenville  "jEbsoonor*  Ophite,  from  which  they  arrive  at 
the  conclusion  that  Eozoon  canadense  is  of  truly  Inorganic  origin.  (Nicholson  in  White 
and  Nicholson's  Bib.  p.  110. 

King  W.,  and  T.  H.  Rowney.  On  the  so-called  **Eozoonal"  Rock.  <QiiaK. 
Joum.  Oeol.  Soe.  Lond.^  vol.  xxv,  pp.  116, 117.    (Abstract.)    1869. 

The  authors  adduce  further  evidence  that  their  views  as  to  the  mineral  natore  of 
Eozoon  are  correct     (Nicholson  in  White  and  Nicholson's  Bib.  p.  110.) 

King,  W.,  and  T.  H.  Rowney.  On  Eozoon  canadense.  <CProc.  Bay.  Iriih 
Aead.,  vol.  x,  p.  606,  2  plates  xli— xliv.    1870. 
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Kino,  W.,  and  T.  H   Rownkt.    On  the  Mineral  Origin  of  the  so-called 

"Eozoon  canadense."     <^Proc.  Bay,  Irisfi  Acad.^  ser.  2,  vol.  1,  pp.  140- 

153.     1871. 

A  reply  to  papers  by  Dre.  J.  W.  Daweon  and  T.  Sterry  Hant  on  the  zoological  and 
chemical  aspects  of  the  qaestion  respectively.  The  paper  concludes  with  a  recapitnla- 
tion  of  the  varioos  points  detailed  in  the  formerly  pnblished  papers  of  the  aathors. 
(Nicholson  in  White  and  Nicholson's  Bib.  p.  110 ) 

King,  W.,  and  T.  H.  Rownby.    Eozoon,  examined  principally  from  a  For- 
aminiferal  standpoint.    <C.Ann.y  and  Mag.  Ifat,  Eiit.^  ser.  4,  vol.  xiv,  pp. 

274-289.  plate  xix.    1874. 

A  controversial  paper,  in  which  evidence  is  brought  forward  to  show  that  Eoxoon 
eanadetue  is  inorganic  in  its  nature.  (Nicholson  in  White  and  Nicholson's  Bib.  p.  111.) 
Kino,  W.,  and  T.  H.  Rownbt.  Remarks  on  the  subject  of  Eozoon.  <iAnn.^ 
and  Mag.  Nat.  But.,  ser.  4,  vol.  xiii,  pp.  390-396.    1874. 

A  summary  of  the  chief  points  in  favor  of  the  mineral  nature  of  ^2oon  eanadenae* 
(Nicholson  in  White  and  Nicholson's  Bib.  p.  111.) 

King,  W.,  and  T.  H.  Rownby.    Remarks  on  the  "Dawn  of  life"  by  Dr. 

Dawson;  to  which  is  added  a  supplementary  note.    <A»n.,  and  Mag. 

Nat.  Hut,  ser.  4,  vol.  xvii,  pp.  360-377.    1876. 

A  critical  memoir,  stating  the  objections  held  by  the  authors  as  to  the  supposed 
organic  origin  of  Bozoon.    (Nicholson  in  White  and  Nicholson's  Bib.  p.  111.) 

Laubb,  O.    Notizer  von  einer  Reise  in  Bcandinavien.    <Za(o8,  xxiv,  Jahrg. 

(Eozoon  p.  21.)    Prague.    1874. 
Lea,  I.    Contributions  to  Geology.    Philadelphia,  1833. 
LsiDY,  J.    Remarks  on  Eozoon.    <Proc.  Acad.  Nat,  Sd.,  1877,  p.  20.     1877. 
Logan,  W.  £.    Supposed  Fossils  in  the  Laurentian  Limestone.    <fie6U>gy  of 

Canada  pp.  48,  49,  2  wood  cuts.  1863. 
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Page  177,  line  10  firom  top— before  word  proper  Inaert  the. 
Page  178,  line  3  from  fop— for  xzv  read  xv. 
Page  178,  line  4  flrom  bottom— for  Rocka  read  Umeatones. 
Page  ift,  line  15  IVom  top— for  zi  read  xl. 
Page  179,  line  16  Arorn  top— for  This  read  The. 
Page  180,  line  20  from  top— for  S.  W.  read  J.  W. 
Page  181,  line  23  from  top— for  appearance  read  appearances. 
Page  181,  line  1  trom  bottom— for  66  read  68. 
Page  188,  line  8  from  bottom^-for  1886  read  1868. 
Page  183,  line  8  from  bottom— for  organic  read  inorganic. 
Page  183,  line  28  from  top— for  Nodzer  read  Notizen* 
Page  190,  line  6  from  bottom— for  J.  B.  read  J.  W. 
Page  191,  line  4  from  top— for  1871  read  1876. 
Page  191,  line  6  from  top— for  1878  read  1876. 
Page  191,  line  6  from  top— for  Englypha  r«ad  Buglypha. 
Page  191,  line  10  fh>m  top— lor  PiucedUu  read  Pcueeolut, 
Page  191,  line  16  from  top— for  viii  read  ylL 

Page  191,  line  96  from  top— for  Vdlulina  read  ValmUina.  • 

Page  191,  line  87  from  top— for  deeeurretu  read  deeurrtnt. 
Page  191,  line  88  (rom  top— forp/ioate  read  x>l%eai<u 
Page  191,  line  30  from  top— for  Rotmlia  read  Botalia. 
Page  198,  line  9  from  top— for  Manielii  read  MaiUeUi, 
Page  192,  line  88  from  top -after  Pembina  insert  Mountain. 
Page  193,  line  18  from  top— for  Tadaissac  read  Tadonssac. 
Page  193,  line  18  from  bottom— for  Meridlnale  read  Meridionale. 
Page  191,  line  10  frt>m  bottom— for  Krede  read  Kreide. 
Page  194,  lines  18,.  18  from  top— forpeZytAo/mta  read  jiolythalamia. 
Page  196,  line  1  from  top— for  8881  read  1881. 
Page  196,  line  14  ftx>m  top— for  Lepidoiite^  read  Lepidoliiet* 
Page  197,  line  6  from  top— for  Om  read  On. 
Page  197,  Une  1  from  bottom— for  Carribean  read  Caribbean. 
Page  196,  line  10  trom  top— for  South  read  Soathem. 
Page  196,  line  8  flrom  bottom— for  Foraminifera  read  Foraminiferen. 
Psge  800,  line  2  from  top— for  Marry  reed  Morray. 

Page  901,  Une  14  from  top— for  Palaontologre  read  Palaontologie.    Analyslster  read  Anal- 
ysirter. 

Page  804,  line  17  from  top— for  tables  read  tabnlosa. 

Page  806,  line  3  trom  bottom— for  vii  read  iv. 

Page  208,  line  83  frt>m  top— for  vtl  read  viii. 

Page  810,  line  19  Arom  top— for  Polders  read  Polytremata. 

Page  811,  Une  8  from  top— for  Roy  read  Ray. 

Page  818,  line  24  ttom  top— for  Polythemata  read  Polytremata. 

Page  818,  line  1  fh>m  bottom— for  t  read  iU. 

Page  813,  line  13  fr^m  bottom— for  1888  read  1883. 

Page  814,  line  4  from  bottom— for  House  read  Howae.   Klrkly  read  Kfrkby. 

Page  816,  line  1  from  top— for  Prestwick*s  read  Prestwich's. 

Page  817,  line  10  from  top— for  Mendon  read  Meudon. 

Page  217,  line  A  from  bottom— for  Tamanowiczie  rr>d  TumanowiczO. 
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Page  218,  line  10  rom  tox>— for  Klrkly  read  Kjrkby. 

Page  Slf),  line  2  from  bottom— inaert  pp  %4.866, 1  plate.    For  zzi  read  zz. 

Page  219,  line  11  fh>m  bottom— for  Sootberndoon  read  Sontbemdoirn. 

Page  219,  line  15  from  bottom— for  3  R  read  St. 

Page  819,  line  1  from  bottom— for  zvi  read  zzvi. 

Page  220,  line  8  frt>m  top— for  Iritanica  read  Brttannica. 

Page  880,  line  9  from  top— for  zl  read  zi. 

Page  221,  line  6  flrom  top— for  Protozon  read  Protozoa. 

Page  282,  line  6  Crom  top— for  x\  read  zi. 

Page  828,  line  6  from  bottom— inaert  zlv. 

Page  284,  line  6  from  top— for  Snyopeia  read  Sy nopals. 

Page  384,  line  19  fh>m  bottom— for  297  read  892. 

Page  824,  line  18  from  bottom— inaert  Parte. 

Page  224,  line  11  from  bottom— for  D  read  Dr. 
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VII. 


NEW  SPECIES  OF  FOSSILS, 


ByN.  h.  winchell. 


CRYPTOZOON  MINNESOTENSE,  n.  sp. 

Plates  I  and  II. 

(Compare  Cryptozoon  proli/erum,   Ilall,   thirty-sixth  regents' 
report  on  the  New  York  State  Cabinet,  plate  YI.) 

In  1875,  and  again  in  1877  specimens  of  doubtful  organic 
forms  were  collected  by  the  writer  at  Northfield  from  the  mag- 
nesian  limestone  beds  that  outcrop  along  the  left  bank  of  the 
Cannon  river  a  mile  and  a  mile  and  a  half  below  the  city.  These 
were  registered  in  the  General  Museum  of  the  University  with 
the  numbers  2391,  and  2563  without  special  description.  In 
May,  1885,  the  same  form  was  seen  more  abundantly  in  the 
uppermost  layers  of  similar  limestone  at  Cannon  Falls,  in 
Ooodhue  county,  and  was  registered  as  a  ''supposed  stroma- 
topora,"  with  the  number  5866.  In  both  cases  this  fossil  has 
been  found  in  the  upper  layers  of  this  limestone,  directly  be- 
neath  the  St.  Peter  sandstone,  which  can  be  seen  in  both  places, 
in  outcrop  but  a  few  rods  away*.  The  museum  is  indebted  to 
Mr.  W.  H.  Scofield  of  Cannon  Falls,  for  the  finest  and  largest 
perfect  specimen  of  this  fossil  that  has  yet  been  seen.  A  spec- 
imen  having  the  same  laminated  structure  and  from  the  same 
formation  (so  far  as  could  be  judged  from  the  lithology  and  the 
geographical  position)  was  found  in  the  drift  in  Fillmore  county; 
and  silicified  masses  of  lamiuated  rock  are  referred  to  in  the 
report  on  that  county  in  vol.  i  of  the  final  report,  p.  283,  where 
they  are  compared  to  Eozoon  canadense.  It  is  highly  probable 
that  all  these  belong  to  the  same  generic  form,  and  probably  to 
the  same  species,  though  there  is  a  constant  difference  in  outer 
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shape  between  those  seen  at  Northfield  and  those  at  Cannon 
Falls. 

The  specimen^  obtained  at  Northfield  (PI.  II.,  fig.  4)  are  sob- 
cylindrical  with  a  conical  upward  apex.  They  are  from  one  to 
three  inches  long,  the  length  depending  apparently  on  the  cir- 
cumstances that  attended  their  removal  from  the  enclosing  rock, 
and  from  one  to  two  inches  in  diameter.  They  appear,. oat- 
wardly,  like  a  succession  of  cups,  or  thimbles,  piled  on  each 
other,  the  lower  end  of  each  covering  the  upper,  closed  end  of 
the  one  below  it.  But  the  lower  edge  of  each  cup  is  ragged  and 
capriciously  fractured,  due  to  the  weathering  out  of  the  spec- 
imen from  the  enclosing  rock,  for  it  is  probable  that  the  spec* 
imens  would  not  be  discovered  except  for  the  distinctness  of  the 
cup-shaped  lamination  which  is  made  conspicuous  by  exposure  to 
the  weather.  It  is  evident  that  they  are  not  always  cylindrical, 
nor  sub-cylindrical,  since  the  impressions  of  the  apices  of  several,, 
remaining  on  the  under  surface  of  a  small  slab  of  rock,  are 
somewhat  elongated,  though  the  most  of  these  are  concave,  and 
shaped  like  the  conical  tcps  of  the  most  of  the  detached  spec- 
imens. The  frayed  edges  of  the  laminae  vary  in  frequency  and 
in  thickness.  Generally  two  or  three  occupy  the  space  of  a 
quarter  of  an  inch,  but  the  intimate  structure  shows,  in  a  thin 
section,  a  much  finer  lamination,  viz. :  from  six  to  ten  laminss  in 
a  quarter  of  an  inch. 

The  specimens  from  Cannon  Falls  show  a  similar  but  much 
finer  lamination,  the  laminae  being  as  frequent  as  six  or  eight 
laminae  in  a  quarter  of  an  inch,  as  visible  to  the  eye.  In  a  thin 
section  the  fine  lines  indicating  the  sections  of  the  laminae  are 
as  numerous  as  ten* to  fourteen,  in  a  quarter  of  an  inch  (PL  II» 
Fig.  3).  Furthermore  the  Cannon  Falls  specimens  are  quite 
different  in  outward  form.  They  are  shaped  like  the  fossil  from 
the  Trenton  which  is  well  known  under  the  name  ChcBteUs 
petropolitanus,  but  attain  an  immense  size.  The  largest  perfect 
specimen  seen,  detached,  is  that  kindly  furnished  by  Mr.  Scofield, 
who  found  it  at  Cannon  Falls,  weathered  out  from  the  Shakopee 
limestone,  and  is  nearly  sixteen  inches  in  diameter  across  the 
base,  and  eight  inches  in  hight.  Its  form  is  well  represented 
by  figure  42  (A),*  on  page  317  of  Mr.  Nicholson's  Palaeozoic 

*Now  separated  by  Mr.  Nicholson  ander  the  name  Montieulipora  {Dipliftn/pa)  WkUerttm- 
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tabulate  corals.  Numerous  others  of  equally  symmetrical  out- 
lines,  varying  in  size  from  three  inches  to  ten  inches  in  trans- 
Terse  diameter  have'  been  gathered  at  Gannon  Fal!s.  They  are- 
also  seen  to  overlap  each  other  and  to  be  of  various  shapes  when 
crowded  in  the  rock.  The  surface  x)f  the  rock  is  nearly  covered, 
with  them  over  a  space  of  a  square  yard  or  more  at  a  point  in 
the  highway  near  the  depot  of  the  Chicago,  Milwaukee  and  St.. 
Paul  railway.  The  under  surfaces  of  perfect  specimens  are- 
concentrically  striated  or  ridged.  This  form  has  been  seen  at 
Mankato  where  it  occurs  in  the  upper  portion  of  the  bluffs,  in 
the  limestone  that  is  used  for  quicklime,  the  diminished  repre* 
sentative  of  the  Shakopee  limestone.  It  is  more  common  than 
that  seen  at  Morthfield,  and  the  name  minnesotense  is  applied  to- 
it.  The  resemblance  of  the  Northfield  form  to  the  Phrygian 
cap  suggests  for  this  variety  the  distinctive  term  libertatis. 

These  forms  may  be  varieties  of  Prof  KalV q  species  prolifer urn; 
but  they  differ  markedly  from  that  in  the  manner  of  growth. 
They  are  convex  upwardly,  instead  of  concave,  and  while  having 
apparently  a  main  central  point  of  attachment  from  which 
growth  proceeded,  they  spread  laterally  over  the  surface,  and 
each  grand  added  layer  of  growth  seems  to  be  expressed  in  the 
conoentric  undulations  seen  on  the  base,  which  has  a  central 
depression  rising  toward  the  center  of  the  mass. 

Prof.  Hall  has  kindly  supplied  me  with  a  specimen  and  a 
mounted  thin  section  of  Cryptozoon  proliferum,  for  comparison, 
from  which  it  is  seen  that  the  lamination  is  quite  similar  in 
general  character,  but  much  finer  in  the  Minnesota  forms. 

Locality  and  formation:  Gannun  Falls,  Northfield,  and  Man* 
kato  in  the  Shakopee  limestone. 

Museum  Register  numbers  2391,  2563,  5865,  and  6487. 

RHYNCHOXELLA  AIKSLIEI,  n.  sp 

Plate  II,  figs.  5  and  6. 

Of  this  species  only  the  exterior  is  known.  It  varies  from  a 
quarter  of  an  inch,  or  less,  to  three  quarters  of  an  inch  in  trans* 
verse  dimension.  Mature  specimens  measure  somewhat  more 
than  half  an  inch  from  front  to  rear.  The  plications  are  finer 
and  more  numerous  than  in  R.  capax^  with  which  it  is  constantly 
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associated,  but  ffom  which  it  can  easily  be  distinguished  bj  this 
obvious  character.  It  is  also  a  broader  shell,  generally,  and,  like 
B.  CapaXj  has  not  been  known  to  acquire  in  Minnesota  those 
rotund  proportions  which  the  latter  exhibits  in  Indiana  and 
Ohio. 

The  smaller,  or  dorsal,  valve  has  an  upward,  rounded  flezore  at 
the  center  which  extends  from  the  front  about  three-fourths  of 
the  distance  to  the  beak,  where  it  blends  with  the  general  convex 
surface  of  the  valve.  The  corresponding  flat  depression  of  the 
ventral  valve  can  be  traced  perhaps  a  little  further  towari  tie 
beak.  On  the  dorsal  valve  are  from  28  to  34  plications,  of  which 
six  or  seven  are  on  the  mesial  fold.  On  the  ventral  valve,  which 
has  a  distinct,  free,  perforate,  curved  beak,  are  about  the  same 
number  of  plications,  of  which  six  or  seven  are  in  the  depressed 
mesial  lobe.  On  each  valve,  the  outer  ones  of  those  plications 
embraced  in  the  mesial  fold  are  partly  on  the  sloping  surface  from 
the  fold  to  the  general  surface  of  the  valve.  The  mesial  flexure 
of  the  valves  is  much  less  marked  in  the  younc^  specimens. 

The  beak  of  the  dorsal  valve  is  wholly  hid  by  the  curvatare  of 
the  beak^f  the  ventral  valve.  The  beak  of  the  ventral  valve  is 
perforated  at  the  apex  by  a  circular  foramen  which,  however,  is 
coalescent  with  the  deltidium,  which  extends  to  the  hinge-line 
with  slightly  diverging  lateral  margins.  On  either  side  of  the 
deltidium  of  the  ventral  valve  is  a  curving  faintly  striated 
lamella,  simulating  a  cardinal  area  such  as  is  seen  in  Orthis. 

The  plications  of  the  shell  are  crossed  diagonally  by  fine  stria- 
tions  of  growth,  but  in  no  case  have  these  striations  been  seen 
so  conspicuous  and  ornamental  as  in  some  specimens  of  J?,  capai 
from  Ohio.  Indeed  they  are  hardly  visible  except  under  a  mag- 
nifier. 

Locality:  This  fossil  is  found*  throughout  the  southeastern 
part  of  the  State  wherever  the  Trenton  shales  appear  in  outcrop, 
and  extends  as  far  north  as  Minneapolis  where  it  is  common  in 
the  shales  that  overlie  the  Trenton  limestone. 

Museum  numbers  324,  734,  4031,  5480,  6489,  5521,  5492,  5512, 
5505,  5517. 

The  specific  name  is  given  in  honor  of  Mr.  N.  S.  Ainslie,  of 
Rochester,  Minn.,  at  the  request  of  Prof.  R.  P.  Whitfield. 
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ORTHIS  BEMNICHA,  d.  sp. 

Plate  II,  fig.  7. 

Shell  about  an  inch  in  transverse  diameter  ami  about  three- 
quarters  of  an  inch  in  length,  from  front  to  rear;  it  is  regularly 
oblong-oval,  with  the  greater  diameter  transverse,  marked  by 
coarse,  bifurcating  costae  which  radiate  from  the  beak.  The 
ventral  valve  has  a  shallow  mesial  depression  which  begins  near 
the  beak  and  widens  toward-  the  front  so  as  to  occupy  on  the  front 
margin  nearly  a  third,  of  the  width  of  the  shell.  The  beak  is 
not  prominent,  and  in  all  the  specimens  seen,  which  are  rather 
poor,  it  seems  not  to  rise  beyond  the  hinge  area;  the  cardinal 
angles  ar^  rounded,  so  far  as  preserved  in  any  specimens  seen. 

No  other  characters  of  this  shell  can  be  given,  as  it  is  only 
seen  in  fragments  which  are  but  rarely  large  enough  to  satis- 
factorily characterize  the  genus  Orthis.  Very  many  impressions 
and  fragments  of  its  valves  are  found  in  a  brownish  magnesian 
limestone  at  Red  Wing,  which  lies  beneath  the  surface  of  the 
grade  cf  the  street,  from  two  to  six  feet,  at  the  corner  of  Brush 
and  Main  streets.  This  limestone  was  excavated  in  the  construc- 
tion of  the  city  sewers,  and  seems  to  be  a  lenticular  layer  but  a 
foot  or  two  in  thickness. 

Formation:  This  layer  is  in  the  St.  Croix  formation,  about 
125  or  150  feet  below  the  limestone  which  there  rises  in  the  sum- 
mits of  the  blu£fs. 

Museum  Register  numbers  6041  and  6070. 

Before  this  the  only  mention  of  Orthis  at  this  low  horizon 
seems  to  be  that  of  Prof.  A.  Winchell,  who  has  described  Orthis 
barahuensis*  from  Devil's  lake,  Wisconsin.  {Am.  Jour.  Sci.,  vol. 
xxxvi,  p.  229.  1864);  Orthis  pepina,  described  by  Prof.  James 
Hall  in  1863,  (Sixteenth  Report  on  the  New  York  State  Cabinet, 
p.  134,)  who  reported  it  from  Reed's  Landing,  Minnesota,  and 
Osceola,  Wisconsin;  Orthis  cdoradoensis,  described  by  B.  P.  Shu- 
mard  from  Burnet,  county,  Texas,  (Trans.  St.  Louis  Acad.,  vol. 
1,  p.  627),  who  incidentally  {16c,  cit.)  referred  to  an  Orthis  "from 
the  Potsdam  sandstone  of  Minnesota,"  found  in  casts  in  a  fine- 
grained sandstone,  but  which  he  never  described,  and  Orthis 


*Pror.  R.  P.  Whitfield  (Geol.  of  WL«.,  vol.  iv,  p.  171,)  regards  this  as  more  likely  to  be  a 
Lejttmna- 
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^urekensis,  recently  published  by  C.  D.  Walcott,  from  the  Eureka 
district  of  Nevada.  (PalsBontology  of  the  Eureka  District,  p. 
'22).  The  species  described  above  differs  widely  from  all  these, 
and  cannot  be  mistaken  for  either  of  them. 

ORTHIS  SANDBERGI,  n.  sp. 

Plate  II,  Figs.  8  and  9. 

Associated  with  the  last  are  distintit  impressions  of  a  four-lobed 
brachiopod  which  is  doubtfully  referred  to  the  genus  OrthU. 
'The  greatest  width  of  the  shell  is  on  the  hinge-line,  amonntiDg 
to  half  an  inch  or  somewhat  less;  from  the  ends  of  which  the 
margins  of  the  valves  retreat  abruptly,  producing  acoie  cardinti 
angles.  After  a  shallow  re-entrant  angle,  or  curve,  the  latenl 
margins  swell  out  again  in  passing  the  anterolateral  spaces,  form- 
-ing  rounded  lobes,  one  on  each  side  of  the  median  line.  As  thej 
approach  the  center  of  the  front,  they  again  crowd  inward 
forming  at  the  front  an  indentation.  These  lobes  on  the  larger 
valve  are  coincident  with  elevations  on  the  exterior  of  the  shell 
and  the  retreating  angles  with  depressions,  both  of  which  extend 
from  the  margin  to  the  beak,  the  aspect  in  general  being  rather 
spiriferoid  or  four-lobed.  The  specimens  are  all  casts  or  impres- 
sions, the  shell  substance  having  been  absorbed.  These  impres- 
sions  are  smooth,  though  there  is  in  one  case  an  appearance  as 
if  the  outer  surface  of  the  large  valve  were  marked  by  radiating 
-cost 86.    The  beak  is  apparently  inconspicuous. 

Formation  and  locality :    Same  as  the  last. 

Museum  register  number  6490. 

The  name  is  given  to  this  species  in  honor  of  Dr.  J.  H. 
Sandberg,  of  Red  Wing,  who  called  attention  to  this  inconspic- 
uous fossiliferous  bed.  Associated  with  this  and  the  last,  ire 
occasional  traces  of  what  appear  to  be  crinoidal  remains,  in  the 
form  of  sections  of  the  stems,  about  an  eighth  of  an  inch  in 
•diameter. 
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VIII. 


A   SUPPOSED    NATURAL    ALLOY    OF    COPPER    AND 
SILVER  FROM  THE  NORTH  SHORE  OF 

LAKE  SUPERIOR. 


By  N.  H.  WINCHELL. 


In  the  coarse  of  preparation  of  the  exhibit  of  the  Minnesota 
department  of  geology,  faana  and  flora,  at  the  late  exposition  at 
New  Orleans,  I  obtained  at  Duluth  a  mass  of  native  copper, 
similar  to  numerous  others  that  have  been  found  in  the  drift- 
deposits  in  the  northwest.  This  was  loaned  for  the  use  of  the 
exposition,  and  was  exhibited  during  its  continuance.  It  is 
owned  by  Hon.  G.  C.  Greenwood  of  Duluth,  and  is  said  to  have 
been  found  near  the  mouth  of  Temperance  river,  in  Minnesota. 

This  piece  of  copper  had  been  assayed  to  ascertain  its  content 
of  silver,  which  was  evidently  present  throughout  the  most  of 
the  specimen.  Several  }ioles  had  been  drilled  through  it  for  the 
purpose  of  getting  a  fair  average  by  the  use  of  the  drillings,  and 
the  prevalent  opinion  of  the  amount  of  the  silver  was  stated, 
from  recollection,  to  be  five  pounds  of  silver  and  three  pounds  of 
copper,  and  it  was  thus  labeled,  while  on  exhibition  at  New 
Orleans,  the  official  statement  of  the  assayer  bavins:  been  lost. 

On  the  return  of  this  specimen  from  New  Orleans  I  was  struck 
with  the  appearance  which  it  presents.  The  two  metals  are 
plainly,  but  not  homogeneously,  alloyed.  It  has  been  stated  that 
these  two  metals  are  never  thus  found  alloyed,  though  in  imme- 
diate contact,  in  the  copper-bearing  rocks  of  Lake  Superior. 

Dr.  C.  T.  Jackson,  who  was  the  first  to  call  public  attention  to 
this  point,  so  far  as  I  have  been  able  to  ascertain,  stated  in  1849,* 

*Report  on  the  geological  and  mineralogicai  aarvey  of  the  mioeral  lands  of  the  United 
State^  in  the  State  of  Michigan,  1849,  pp.  385,  461, 
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''that  only  one  other  locality  is  known  in  the  United  States  of  a 
mixture  of  native  copper  and  silver,  and  that  is  in  Somerville, 
N.  J."  He  saw  a  mass  of  nati?e  copper  taken  from  the  old 
Bridgewater  mines  which  had  numerous  lumps  of  silyer  pro- 
jecting from  its  surface,  though  firmly  united  to  the  copper  at  the 
point  of  contact.  He  calls  attention  to  a  "series  of  facts  alto- 
gether new  in  practical  geology,  viz.,  the  occurrence  of  yeins  of 
solid  metalic  copper,  admixed  with  native  silver  and  not  alloyed 
with  it."  He  affirms  that  he  has ''analyzed  hundreds  of  speci- 
mens without  ever  finding  any  true  alloy  of  the  copper  and  silver. 
In  cases  where  it  was  first  supposed  to  have  been  an  alloy,  it  was 
subsequently  found  to  be  merely  a  mechanical  mixture  of  the 
two  metals.  Had  they  no  affinity  for  each  other  the  particles 
could  not  have  been  more  separate,  but  since  we  know  that 
molten  copper  and  silver  readily  and  most  quickly  unite,  forming 
an  alloy  when  they  are  brought  in  contact,  and  know  also  that 
the  copper  requires  a  much  higher  temperature  for  its  fusion,  it 
is  difficult  to  conceive  that  the  metallic  lode  of  the  mine  was 
deposited  in  a  molten  condition." 

Messrs.  Foster  and  Whitney  in  their  report  on  the  Lake  Superior 
land  district*  in. 1850,  refer  to  the  unalloyed  condition  of  copper 
and  silver  in  these  rocks  Though  it  had  been  asserted  that 
some  of  the  native  copper  contains  a  small  portion  of  silver 
alloyed  with  it,  they  found  no  silver  in  the  specimens  which  they 
examined  unless  particles  of  that  metal  were  visible  in  the  mass. 
A  specimen  of  native  silver  from  the  Minnesota  mine  was  found 
to  contain  a  trace  of  copper;  though  in  general,  they  stated 
these  metals  do  not  occur  alloyed  with  each  other,  as  would 
naturally  be  supposed  on  the  theory  that  they  have  been  forced 
up  together  in  a  state  of  fusion  from  the  heated  interior  of  tie 
earth.  "The  silver  is  scattered  through  the  metalic  copper  in 
such  a  manner  that  each  metal  remains  entirely  free  from  alloy 
with  the  other,  although  the  junction  of  the  two  at  their  edges 
is  a  perfect  one.  The  silver  is  often  interspersed  in  the  ma9s  of 
copper  so  as  to  form  a  species  of  porphyry,  the  former  metal 
occurring  in  small  patches  and  particles  perfectly  soldered  to  the 
enclosing  mass  of  copper,  yet,  chemically  speaking,  entirely 
distinct  from  it." 


*Report  on  the  ^'copper  lands*'  of  the  Lake  Saperior  land  district  in  Michigan,  1850,  p.  ITS. 
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Prof.  R.  Pumpelly  never  found  these  metals  in  the  least 
alloyed  together,  though  constantly  occuring  in  intimate  union.* 
Dana's  mineralogy  mentions  no  instance  of  silver  and  copper 
found  naturally  alloyed,  Pumpelly  states  that  the  union  between  * 
them  is  often  so  slight  that  on  being  rolled  out  into  a  sheet  the 
silver  becomes  more  or  less  separated  and  may  be  wholly  de- 
tached. 

Under  these  circumstances,  when  those  who  have  carefully 
studied  the  metallurgy  and  paragenesis  of  these  substances  in 
their  native  places  have  not  been  able  to  find  a  single  instance 
of  a  natural  alloy,  the  conditions  whicji  can  be  seen  plainly 
shown  by  this  specimen  are  certainly  a  matter  of  surprise  and 
of  scientific  interest.  On  asking  Prof.  Dodge,  of  the  University 
of  Minnesota,  to  make  an  assay  of  this  specimen,  he  stated  that 
he  made  the  former  assay,  nearly  two  years  ago,  and  he  kindly 
gave  me  the  following  statement  of  the  two  trials  which  he  made. 
He  drilled  six  one-fourth  inch  holes  through  it,  to  obtain  the 
drillings  for  each  assay : 

FIB8T  RESULT. 

Copper 99.04  per  cent. 

Silver 06  per  cent. 

Iron traces. 

Gold none. 

SECOND  RESULT. 

Copper 99.004 

Silver 096 

Iron - traces. 

Gold none. 

The  average  proportion  of  silver  is  less  than  one  per  cent,  but 
it  is  evident  that  in  some  parts  of  the  mass  the  silver  is  much  I 

more,  and  would  perhaps  reach  from  five  to  ten  per  cent.  There 
are  also  some  evidently  nearly  pure  silver  streaks  or  blotches, 
which  are  revealed  by  freshly  abraiding  the  surface. 

This  mass  having  been  found  on  the  surface  mingled  with  the 
drift  pebbles,  there  is  no  certainty  that  it  is  natural.  Indeed 
there  are  some  outward  signs,  in  the  specimen  itself,  aside  from 

« 

^Geological  ear^ey  of  Michigan,  Vol.  I,  copper  bearing  rocks,  pp.  110,  85. 

21 


328  FOURTEENTH  ANNUAL   EEPORT. 

the  a  priori  improbability,  that  it  may  have  been  in  the  hands 
of  the  ancient  miners  who  once  wrought  the  copper-mines  of 
Lake  Superior,  and  that  its  present  condition  is  due  to  their 
mining  methods. 

(1.)  In  the  first  place,  it  is  in  the  form  of  a  sheet  from  a 
fourth  to  a  half  an  inch  in  thickness,  of  the  shape  nearly  of  an 
equilateral  triangle. 

(2.)  It  is  coiled  at  one  comer  so  that  the  corner  nearly  touches 
the  opposite  side,  and  has  the  appearance  of  having  been  forced 
into  this  shape. 

(3.)  If  this  were  unpoiled,  the  straightened  edge  would  form 
nearly  a  right  line,  about  eight  inches  in  length,  a  fact  which 
is  improbable  with  a  piece  of  native  copper  in  its  original  con- 
dition. 

(4.)  This  edge,  and  also  another  edge  for  a  distance  of  about 
two  inches,  has  a  roughly  laminated,  or  sheeted  structure,  such 
as  might  have  been  produced  by  some  pounding  and  crowding 
when  in  a  semi-molten  condition. 

(5.)  There  is,  all  over  the  exterior,  on  one  side  of  the  specimen, 
a  roughness  of  fine  reticulated  corrugations,  alternatinc:  ridges 
and  furrows,  not  long  continuous,  but  broken,  varying  from  a 
thirty-second  part  of  an  inch  apart  to  an  eighth  of  an  inch, 
simulating  a  somewhat  disturbed  fluidal  surface  cooled.  In  some 
cases  these  little  furrows  enclose  rounded,  or  somewhat  polygonal 
spaces,  as  two  or  more  systems  seem  to  cross  each  other,  resemb- 
ling the  shrinkage  crack  of  drying  clay,  or  the  basaltic  structure 
of  the  top  of  a  lava  flow. 

(6.)  On  the  other  side,  where  there  are  some  traces  of 
malachite,  this  surface  structure  is  almost  wanting;  but  instead 
of  it  there  is  a  coarse,  but  smoother,  imprint  of  irregular  forms 
that  may  have  been  due  to  the  nature  of  the  rock  or  other  sub- 
stance on  which,  as  a  molten  mass,  it  may  have  lain. 

When,  in  connection  with  these  indications,  it  be  remembered 
that  the  ancient  miners,  who  were  probably  the  ancestors  of  the 
present  Indians,  used  to  extract  the  copper  from  the  rock  by  the 
aid  of  fire,  it  seems  very  reasonable  to  suppose  that  this  piece 
had  been  thus  affected,  and  that  it  had  been  dropped  by  them  in 
their  journey  from  Isle  Royale  to  the  southern  or  western  tribes. 
Such  pieces  were  seen  in  the  hands  of  the  Indians  in  the  16th 
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century,  by  Gartier  and  Champlain.  One  of  the  chiefs  drew  from 
a  sack  a  piece  of  copper  a  foot  long  and  gave  it  to  Champlain. 
When  he  was  more  questioned  as  to  its  source,  the  chief  answered 
that  they  had  gathered  it  in  lumps,  and  having  melted  it,  spread 
it  out  in  sheets,  smoothing  it  with  stones.* 

This  piece  not  only  appears  to  confirm  the  report  of  Champlain 
as  to  the  primitive  methods  of  metallurgy  of  copper,  but  perhaps 
will  throw  some  light  on  the  so-called  hardening ^  or  tempering, 
of  copper  which  has  been  attributed  to  the  early  miner.  Mr.  P. 
R.  Hoy,  of  the  Wisconsin  Academy  of  Sciences,  argues  that  the 
ancients  did  not  melt  their  copper,  nor  cast  the  implements  they 
made,  but  attributes  to  them  the  skill  necessary  for  ''s wedging" 
hatchets,  &c.,  in  moulds,  hardening  their  edges  by  hammering. 
It  may  be  that  a  slight  alloy  of  silver,  taken  so  as  to  affect  the 
■edge  of  the  implement,  could  be  as  readily  made  to  harden  it  as 
the  supposed  pounding  in  the  process  of  swedging. 

Owing  to  doubts  expressed  by  some  archaeologists  as  to  the 
:genuineneBS  of  this  find,  on  the  occasion  of  the  reading  of  the 
foregoing  paper  at  the  Ann  Arbor  Meeting  of  the  American  Asso- 
•ciation  for  the  Advancement  of  Science,  in  the  Summer  of  1885, 
the  following  sworn  affidavits  were  obtained  of  parties  who  were 
<soncerned  in  handling  it  since  its  discovery,  and  of  the  person 
who  found  it : 

Statb  of  MraifrEsoTA,  County  op  St.  Louis.— ss. 

L.  Augustus  Taylor,  being  duly  sworn,  deposes  and  says  that 
he  is  a  resident  of  Duluth,  Minnesota,  that  he  discovered  an  alloy 
specimen,  now  reported  as  the  Greenwood  specimen  in  the  Uni- 
versity of  Minnesota  Museum,  as  deponent  is  informed  and  be- 
lieves, that  he  discovered  the  same  in  the  year  1883  in  the  Tem- 
perance river  in  the  bed  of  the  stream  about  two  miles  from  the 
mouth  of  the  stream,  and  about  one  mile  from  the  North  Shore 
Silver  and  Copper  Mine  in  Cook  county,  Minnesota.  That  this 
deponent  gave  the  specimen  to  B.  B.  Spalding  and  is  informed 
by  the  latter  that  he  gave  the  same  to  George  Greenwood  and  that 
no  change  of  any  kind  was  made  in  said  specimen  from  the  time 
ihis  deponent  obtained  it  until  he  delivered  it  to  said  Spalding. 

L.  A.  Taylor. 


*Voyage  da  Sieor  de  Champlain,  Paris,  1618,  p.  246. 
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Sworn  to  and  subscribed  before  me  this  Ist  day  of  October, 
1885. 

Shubad  F.  White, 
[Notarial  Seal.]  Notary  Public, 

St.  Louis  Co.,  Minn. 

State  of  Minnesota,  Couin:T  op  St.  Louis.— ss. 

B.  B.  Spalding,  being  duly  sworn,  deposes  and  says  that  he 
received  the  specimen  of  alloy  mentioned  in  the  foregoing  affi- 
davit from  L.  Augustus  Taylor  who  made  said  afSdavit  and  de- 
livered the  same  unchanged,  except  by  the  cutting  off  of  a  piece 
weighing  about  one-half  pound,  to  George  Gk-eenwood  of  Dulath. 

B.  B.  Spaldiko. 

Subscribed  and  sworn  to  before  me  this  Ist  day  of  October, 
1885. 

Shubad  F.  White, 

•  

[Notarial  Seal.]  Notary  Public, 

St.  Louis  Co.,  Minn. 

State  of  Minnesota,  County  of  St.  Louis.— ss. 

Geo.  C.  Greenwood,  being  duly  sworn,  deposes  and  says  that 
he  received  the  specimen  referred  to  in  the  foregoing  affidavits, 
from  B.  B.  Spalding,  the  affiant  in  the  last  above  affidavit,  and 
delivered  the  same  unchanged  to  Prof.  N.  H.  Winchell  of  the 
University  of  Minnesota,  and  that  the  same  was,  when  he  last 
saw  it  in  the  University  of  Minnesota  Museum,  within  a  week 
past,  in  the  same  condition  as  when  he  delivered  it  to  said  Prof. 
Winchell,  with  the  exception  of  a  small  hole  since  drilled  in  it. 

G.  C.  Gbbbnwooo. 

Subscribed  and  sworn  to  before  me  this  1st  day  of  October, 
1885. 

Shubad  F.  White, 
[Notarial  Seal.]  Notary  Public, 

St.  Louis  Co.y  Minn. 
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IX. 

0 


REVISION  OF  THE  STRATIGRA.PHY  OF  THE  CAMBRIAN 

IN  MINNESOTA. 


By  N.  H,  WINCHELL. 


In  the  ascent  of  the  Minnesota  valley  for  the  purpose  of 
geological  examinations,  in  1873,  two  different  formations  of 
limestone  were  met  with,  separated  by  a  white  sandstone.  These 
were  designated  from  the  towns  at  which  their  characteristic 
outcrops  occurred^  the  Shakopee  limestone,  the  St.  Lawrence 
limestone,  and  the  Jordan  sandstone.  The  thickness  of  neither 
one  of  these  was  known  accurately,  but  the  Shakopee  limestone 
was  said  to  be  ''about  seventy  feet,"  the  Jordan  sandstone 
"about  seventy  feet,"  and  of  the  St.  Lawrence  limestone  not 
more  than  fifteen  feet  could  be  afiSrmed. 

In  subsequent  years  as  the  survey  progressed  southeastwardly 
through  Fillmore,  Houston  and  Winona  counties,  these  three 
parts  were  distinctly  recognized,  and  this  three -fold  division  was 
described  at  Lanesboro,  Troy,  Lewiston  (near  Stockton),  and  in 
western  Wabasha  county.  In  ascending  the  Mississippi  valley  in 
the  progress  of  the  survey,  the  intervening  sandstone,  as  recog- 
nized in  the  southeastern  part  of  the  State,  and  the  Shakopee 
limestone,  gradually  lose  the  development  which  they  were  seen 
to  have  in  the  southeastern  part  of  the  state,  and  the  ''Lower 
Magnesian"  as  defined  by  Dr.  Owen,  seems  to  become  one  great 
limestone  stratum  by  the  union  of  the  two  limestones  through 
the  omission  of  the  Jordan  sandstone.  This  omission,  however, 
is  not  found  to  prevail  everywhere  even  in  the  more  northern 
counties,  since  in  Goodhue  and  Washington  counties  this  sand- 
rock  is  plainly  preserved,  and  has  an  observed  thickness  of  five 
to  ten  feet,  occurring  in  lenticular  strata. 
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Again,  about  in  the  same  proportion  and  rate  of  progress,  as 
the  sandstone  sep^arating  the  two  limestones  shrinks  in  thickness, 
another  limestone  is  developed  in  the  Mississippi  hlixth  at  a  con- 
siderably lower  horizon*  increasing  toward  the  north  and  north- 
west. This  change  has  been  the  cause  of  some  mistaken  identifi- 
cations of  stratigraphy** by  the  survey,  both  in  the  Mississippi 
valley  and  in  the  Minnesota  valley,  and  it  is  the  intention  of 
this  revision  to  correct  these,  and  to  exhibit,  briefly,  the  stratifi- 
cation of  this  portion  of  the  Cambrian  as  it  is  developed  in 
Minnesota,  so  far  as  the  facts  at  hand  will  allow.  For  the  pur- 
pose of  adjusting  some  of  the  apparent  discrepancies  the  writer 
recently  made  a  cursory  re-ezaminatioii  of  those  points  in  the 
Minnesota  valley  which  were  likely  to  throw  light  on  the  problem. 
The  stratigraphic  facts  brought  out  by  this  re-examination  are 
expressed  below.  Prior  to  this  Mr.  Upham  had  called  attention 
to  the  great  apparent  thickness  of  the  Shakopee  limestone  as 
developed  by  deep  wells  at  Shakopee,  which  would  make  it 
parallelize  with  the  chief  limestone  formation  in  the  bluffs  of  the 
Mississippi  at  Hastings,  instead  of  with  the  upper  member  which 
had  been  traced,  under  the  name  of  Shakopee  limestone,  from 
Houston  county  to  Hastings,  and  had  shown  by  a  study  of  the 
deep  wells  of  the  central  part  of  the  state  that  a  calcareous  mem- 
ber, comparable  to  the  St.  Lawrence  limestone  at  St.  Lawrence, 
exists  below  that  which  had  been  regarded  its  equivalent  in  the 
Mississippi  blufi^s. 

With  the  facts  all  in  mind,  it  was  deemed  best  to  make  a 
special  search,  in  the  Minnesota  valley,  for  the  thin  upper  sand- 
stone which  had  been  found  gradually  thinning  out  toward  the 
north,  and  that  overlying  upper  limestone  which  had  been 
identified  since  1873,  as  the  Shakopee  limestone  in  the  valley  of 
the  Mississippi,  and  to  ascertain  their  actual  relations  to  the 
Shakopee  at  Shakopee,  and  to  the  St.  Lawrence  at  St.  Lawrence. 
It  is  evident,  whatever  might  be  the  result,  that  the  extension  of 
the  strata  there  seen,  and  those  only,  would  constitute  the 
Shakopee  and  St.  Lawrence  limestones  in  their  development 
further  southeast  and  east. 

This  search  was  successful,  but  before  the  sandstone  was 
actually  found  in  situ,  a  fresh  examination  was  made  of  the 
quarries  at  St.  Lawrence.     This  was  sufficient  to  show  to  any 
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one  familiar  with  the  lower-most  of  the  limestones  of  the  Mis- 
sissippi valley,  quarried  at  Lake  City  and  at  Hokah,  that  the 
actual  St.  Lawrence  limestone  must  be  parallelized  with  it  and 
not  with  the  great  limestone  member  which  forms  the  conspic- 
uous escarpments  of  the  great  valley.  This  is  evident  not  only 
from  its  lilhology  but  also  from  its  thickness,  and  from  facts 
which  were  observed  afterward  at  higher  points  in  the  Minne- 
sota valley.  This  being  established,  it  is  evident  that  the  sand- 
stone which  directly  overlies  it  (the  Jordan)  must  be  the  upper 
portion  of  the  St.  Croix  in  the  Mississippi  bluffs,  having  a  thick- 
ness of  nearly  a  hundred  feet. 

Having  thus  once  determined  the  equivalents  of  the  St. 
Lawrence  and  the  Jordan,  in  the  Mississippi  valley,  it  also 
became  evident  that  the  regular  order  would  require  that  the 
principal  limestone  in  one  place  should  parallelize  witti  that  of 
the  other,  and  that  hence  the  great  limestone,  as  supposed  to 
exist  at  Shakopee  could  be  no  other  than  the  great  stratum  seen 
at  Hastings. 

The  existence  of  the  great  thickness  of  this  limestone  at 
Shakopee  rests  on  the  uncertain  testimony  of  the  deep  wells 
there  which  have  penetrated  it.  But  although  the  details  of 
these  wells  are  not  obtainable  so  as  to  show  the  possible  exist- 
ence or  non-existence  in  this  limestone  of  any  thin  beds  of 
sandrcck,  yet  they  unite  with  sufficient  testimony  to  demonstrate 
that  there  is  under  Shakopee  village,  extending  far  below  any 
rock  exposed  in  the  quarries,  a  stratum  of  limestone,  or  what  the 
well-drillers  denominate  wholly  limestone,  that  is  entirely  com- 
parable to  that  in  the  bluffs  at  and  near  Hastings,  and  should  be 
parallelized  with  it.  The  quarries  at  Shakopee  involve  only 
from  15  to  20  feet  of  the  uppermost  layers  of  this  stratum,  and 
to  these  layers  the  term  Shakopee  should  be  applied — and  only 
to  these,  or,  at  most,  to  those  underlying  layers  that  extend 
downward  to  the  thin  sandstone  which  is  known  to  exist,  with 
more  or  less  persistence,  in  this  great  formation,  about  26  feet 
below  its  top  (see  reports  on  Fillmore,  Houston,  "Winona, 
Wabasha,  Olmsted,  Goodhue,  Dakota  and  Washington  counties) 
and  which  has  been  supposed  hitherto  to  represent  the  Jordan, 
but  which  is  really  another  and  distinct  member  of  the  Cambrian. 

It  was  for  the  purpose  of  seeking  for  evidence  of  this  thin 
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sandstone  in  the  Minnesota  valley  that  the  recent  examination 
was  made.  At  Shakopee  there  is  no  direct  evidence  of  this 
sandstone.  All  the  evidence  there  is  is  that  derived  from  the 
deep  veelis,  which  do  not  mention  it;  hut  it  is  well  known  that  a 
thin  stratum  f>f  sandstone,  only  five  to  ten  feet  thick,  might  be 
pierced  by  a  drill,  in  sinking  a  deep  well  without  the  knowledge 
of  the  operator,  the  difference  in  the  chuck  of  the  drill,  and  the 
infrequency  of  pumping  not  being  sufficient  to  detect  it  when 
the  underlying  and  overlying  strata  were  similar  and  somewhat 
arenaceous  limestones. 

However,  at  a  short  distance  above  Shakopee,  at  the  Louisville 
limekilns,  and  between  them  and  the  river,  before  the  appearance 
of  the  Jordan  sandstone  in  the  river,  this  limestone  underlying 
the  city  of  Shakopee  is  significantly  divided  into  two  parts,  each 
part  extending  horizontally  over  considerable  distances  forming 
a  marked  terrace-flat.  These  parts  exhibit  different  outi^ard 
lithological  aspects  and  intimate  stratigraphic  structure.  The 
upper  one  is  that  which  is  wrought  for  quick  lime  at  the  lime- 
kilns at  Louisville,  and  rises  to  the  hight  of  75-100  feet  above 
the  other.  It  is  set  off  markedly  from  the  other  by  a  bluff  which 
is  composed  largely  of  river-terrace  gravel,  and  is  so  hid  by  this 
material  that  its  existence  is  known  only  at  a  few  places.  It 
apparently  exists  as  island-like  remnants  in  this  region,  since  it  was 
not  found  in  Mr.  Jacob  Thorn's  well  situated  in  section  15,  Jackson, 
Scott  Co.,  just  east  (a  little  north)  of  the  quarries  at  Louisville, 
which  went  through  gravel  and  sand  130  feet,  blue  clay  4 
feet,  and  then  entered  a  reddish  limerock  in  which  the  drill  was 
working  at  a  depth  of  three  feet  at  the  time  of  this  visit,  and 
which  is  the  equivalent  of  the  lower  reddish  rock  seen  in  the  ter- 
race that  separates  the  limekilns  from  the  river.  The  thickness 
of  lime  rock  involved  in  this  upper  terrace  of  Louisville  cannot 
be  seen  to  exceed  30  feet,  but  it  rises,  apparently,  about  as  high 
as  the  top  of  Mr.  Thorn's  well,  and  may  exceed  that  thickness. 
The  stone  is  very  irregular  in  its  bedding,  and  like  the  real  Shak- 
opee limestone,  answering  to  the  descriptions,  given  before,  of 
the  exposures  at  Shakopee,  at  (or  near)  Quincy,  in  Winona 
county,  and  at  Northfield.  The  beds  undulate,  swell  out,  anas- 
tomose, become  vesicular,  then  compact,  change  to  shale  which 
is  green,  are  interbedded  with  shale,  &c.,  &c.,  and  do  not  resem- 
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lie  at  all  the  main  body  of  limestone  along  the  Mississippi  bluffs. 
These  rough  upper  beds  swing  back  from  the  river  in  their  line 
of  strike,  a  little  to  the  northeast  of  Merriam  Junction,  and  are 
not  known  to  occur  in  outcrops  again,  in  their  entirety,  in  the  ' 
Minnesota  valley.  These  are  the  beds  which  properly  and 
•coirecilj  represent  the  Shakopee  limestone,  and  they  manifest 
their  tendency  to  retreat  from  sight  here,  apd  further  up  the 
Minnesota  valley,  in  the  same  manner  as  they  have  been  seen  to 
-do  in  all  places  in  the  Mississippi  valley.  It  is  the  lower  lime- 
stone, that  which  forms  the  lower  terrace  at  Louisville,  which 
returns  in  force  along  the  Minnesota  valley  above  the  rapids  near 
darver.  The  only  evidence,  at  Louisville,  of  the  existence  of 
any  intervening  sandstone  consists  in  the  fact  of  the  separation 
of  this  formation  into  two  terrace-like  expanses,  one  of  which 
•continues  thence  invisible,  and  the  other  extends  as  an  inde- 
pendent formation  as  far  as  Mankato.  The  disintegrating  action 
of  a  few  feet  of  crumbling  sandstone  in  an  otherwise  homogene- 
ous limestone  formation,  along  a  great  valley  of  erosion  is  a  well 
known  agent  in  causing  the  retreat  of  the  upper  portion,  in  its 
line  of  strike,  farther  away  from  the  river.  When  the  bedcover- 
lying  the  sandrock  are  themselves  more  irregular  and  likely  to  be 
•carried  away  on  the  removal  of  the  crumbling  sandrock,  the  re- 
treating habit  of  these  upper  layers  is  easily  accounted  for. 

The  limestone  in  the  lower  terrace,  west  from  the  Louisville 
kilns,  is  reddish,  resembling  the  rock  at  Kasota,  and  rises  about 
45  feet  above  the  flat  on  which  the  Minneapolis  and  St.  Louis 
railroad  passes  from  Carver,  about  a  quarter  of  a  mile  distant, 
on  its  course  to  Merriam  Junction.  By  reason  of  the  dip  this 
also  soon  passes  off  eastward,  giving  place  to  the  Jordan  sandstone, 
which  is  conspicuously  exposed  in  many  places.  In  regular  order, 
the  dip  continuing  in  the  same  direction,  the  lower-most  lime- 
stone appears  at  St.  Lawrence,  about  four  miles  further  west. 
At  Belle  Plaine,  the  salt  well  struck  no  limestone.  The  river 
runs  over  the  St  Croix,  presumably,  for  several  miles  above 
Belle  Plaine,  the  beds  of  which  are  so  erosible  that  they  do  not 
make  their  appearance  through  the  heavy  drift-sheet  which  pre- 
vails generally  in  that  part  of  the  state.  Not  mentioning  the 
conjectural  exposure  of  rock  in  the  bluff  at  Rocky  Point,  near 
Blakeley,   which   was  not  visited  on  the  recent  trip,  the  next 
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appearance  of  the  limestones  of  the  valley  is  on  the  west  side^ 
where,  at  Faxon,  and  again  at  points  somewhat  farther  south, 
in  Jessenland,  are  outcrops  of  thin-bedded  limerock,  as  recorded 
in  the  second  annual  report,  which  appertain,  with  great  proba* 
bility,  to  the  horizon  of  the  St.  Lawrence  limestone.  There  is 
no  further  outcrop,  so  far  as  known,  before  reaching  Ottawa, 
where  the  beds  that  are  the  equivalent  of  the  layers  of  the  lower 
terrace  at  Louisville  return  and  are  wrought  by  numerous  quar* 
ries.  Considerable  time  was  spent  in  examining  these  quarries, 
where  may  be  found  some  remnants  of  the  Cretaceous  filling 
cavities  in  the  older  rock  in  the  same  manner  as  at  Mankato. 
These  quarries  show  all  the  characters  of  the  stone  quarried  at 
KasotA.  They  are  underlain  by  a  white  sandstone,  which  dis- 
plays itself  in  the  bluff  to  the  thickness  of  55  feet  (including  the 
talus)  at  the  quarry  of  Mr.  Schwartz^  three -fourths  of  a  mile 
below  the  station.  This  sandstone  contains  isolated  patches  and 
and  also  some  thin  leaves  or  laminations  of  green  shale  which 
fades  to  white.  It  was  evidently  deposited  in  an  agitated  water, 
as  it  contains  sudden  changes  in  the  sedimentation -lines,  even 
angular  fragments  of  itself,  one  and  two  inches  across,  that  are 
discordant  with  the  enclosing  sedimentation.  It  may  be  on  the 
parallel  with  that  conglomerate  seen  at  the  crossing  of  Van  Oser's 
creek,  near  Louisville,  in  the  upper  part  of  the  Jordan  sandstone 
where,  (recently)  were  seen  some  pebbles  of  red  granite  over  an 
inch  in  diameter,  and  scales  of  ochery  shale,  or  rusted  soft  rock,, 
embraced  in  the  white  sandstone. 

The  limestone  quarried  at  Ottawa  lies  in  heavy  but  undulating 
layers,  similar  to  those  at  Easota,  and  furnishes  a  good  building 
stone.  These  are  near  the  bottom  of  the  limestone  to  which  they 
belong.  The  Sh'akopee  beds  probably  exist  in  the  eastern  and 
southern  (higher)  portions  of  the  Le  Sueur  prairie,  which  thus 
repeats  the  upper  praine  at  Louisville,  while  the  flat  on  which 
Ottawa  is  situated  owes  its  existence  to  the  same  cause  as  the 
lower  terrace  at  Louisville. 

After  another  interruption  of  five  miles  the  same  horizon  re- 
turns at  St.  Peter,  the  beds  having  a  fair  exposure  in  the  low 
river  bluffs  near  the  asylum.  At  the  highway  bridge  at  St.  Peter 
there  is  no  limestone  preserved;  the  bluff  on  which  the  bridge 
rests  at  the  west  end  consisting  wholly  of  sandrock.     On  the  top 
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of  this  sandrock  is  a  thin  deposit  of  reddish  shale  which  amounta 
to  about  four  feet,  as  it  can  be  traced  back  from  the  river  up  a 
little  ravine.    Back  from  the  river  it  is  lighter  colored.    This  is 
believed  to  be   Cretaceous,   though  there  is  no  evidence  of  it 
except  its  anamalous  stratigraphic  position.    It  may  be  a  repre- 
sentative  of  the  shale  overlying  the  Jordan  sandstone  at  the 
cement  works  at  Mankato«  though  at  no  other  point,  north  of 
the  cement  works,  has  such  a  shale  been  seen  immediately  over- 
lying the  Jordan — not  even  in  the  northern  confines  of  Mankato. 
The  limestone  beds  overlying  this  sandstone  were  not  re-exam- 
ined.   Some  information  concerning  them  can  be  found  in  this 
report,  at  page  12,  where  the  record  of  the  hospital  deep  well  is 
printed.    It  is  probable  that  No.  3  of  that  record  is  the  true  St. 
Lawrence  limestone,  bat  that  it  was  not  wholly  a  magneaian 
limestone;  also  that  the  St.  Peter  rock,  as  quarried  at  the  asylum, 
is  the  equivalent  of  the  Kasota  and  Mankato  quarries,  and  that, 
hence  the  true  Shakopee  beds  will  be  found  in  the  upper  prairie 
level  back  of  the  asylum,  into  the  composition  and  origin  of 
which  those  beds  enter  with  the  same  agency  as  at  Louisville  and 
at  Ottawa.    Indeed,  the  prevalence  of  large  northern  boulders 
on  the  hillsides  and  on  the  upper  prairie  flats  back  of  St.  Peter^ 
points  to  the  same  cause  as  where  they  are  strewn  over  the  Shak- 
opee terrace,   between   Shakopee  and  Louisville,  and  at  other 
places  that  could  be  mentioned,  where  the  immediate  cause  there- 
of is  known  to  be  the  underlying  firm  beds  of  magnesian  lime- 
stone.   The  sandstone  seen  at  the  old  asylum  quarry  in  1873 
(see  the  second  annual  report,  p.  132),  is  also  now  regarded  as 
Cretaceous.    It  has  not  been  seen  since  1873,  but  the  sandstone 
of  the  lower  Cretaceous  is  well  known  to  cover  all  the  Cambrian 
strata  unconformably,  in  this  part  of  the  state,  (see  the  report 
on  Blue  Earth  county,  vol.  1,  final  report),  and  traces  of  it  are 
visible  as  far  north  as  the  quarries  at  Louisville,  where  pockets 
of  white  sand  are  found  in  the  upper  portion  and  are  reported 
on  the  top  of  the  quarried  beds  of  the  Shakopee.     Similar  patches 
of  arenaceous  Cretaceous  are  found  at  the  asylum  farm  near  St. 
Peter,  and  were  fully  identified  as  such  in  1873.    Second  annual 
report,  p.  177.* 

*Capt.  Bmttjr  states  that  there  is  a  large  deposit  of  sandstone,  more  or  less  dleintegrated» 
probHbly  of  Cretaceoas  as*)  in  the  bluffs  east  of  the  railroads  at  Mankato. 
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The  river  only  intervenes  between  St.  Peter  and  Easota,  and 
all  the  characters  seen  at  the  former  place  are  repeated  at  the 
latter. 

From  Kasota  to  Mankato,  a  distance  of  six  and  a  half  miles,  no 
great  change  is  apparent.  The  St.  Peter  and  Easota  terrace 
continues  all  the  way  to  Mankato,  and  its  uniform  composition 
is  manifested  not  only  by  the  outward  terrace-like  aspect,  butbr 
several  important  quarries,  and  by  exposures  along  the  river 
bluff,  intermediate.  The  difference  between  the  limestone  at 
Easota  and  Mankato  is  one  of  difference  of  thickness.  At  Man- 
kato  the  bluff  contains  an  aggregate  of  about  sixty  feet  of  the 
limestone  corresponding  to  the  limestone  of  the  lower  terrace  at 
Louisville,  and  at  Easota  this  limestone  shows  not  more  than 
twenty-one  feet.  In  both  cases  they  lie  on  the  Jordan  sand- 
stone. 

The  most  interesting  observations  respecting  these  limestones 
were  made  at  Mankato.  In  the  first  place  owing  to  the  great 
thickness  of  the  quarried  beds,  it  was  probable  that  the  terrace 
north  from  the  city  was  nearly  on  the  level  of  the  supposed  thio 
sandstone  stratum  which  had  been  presumed  to  exist  between 
the  true  Shakopee  limestone  and  the  beds  there  quarried.  Hence 
a  careful  search  was  instituted  for  traces  of  this  sandrock.  It 
was  not  long  before  angular  or  sub-angular  masses  of  white 
arenaceous  quartzyte  were  met  with  in  traveling  over  the  prairie 
north  from  Mankato,  resembling  the  angular  pieces  that  have 
been  described  at  about  the  same  horizon,  weathered  out  from 
this  sandstone  in  Winona  and  Houston  counties.  In  several 
places  were  found  bared  spaces  of  this  white  hard  sandrock,  or 
quartzyte,  forming  the  natural  surface  of  the  prairie,  this  being 
wholly  above  the  beds  quarried  at  the  city.  In  several  other 
places  still  further  north,  were  found  isolated  low  mounds  of 
magnesian  limestone  rising  three  to  six  feet  above  the  rest  of  the 
prairie,  while  about  their  flanks,  near  the  level  of  the  prairie, 
were  bare  areas  of  the  same  flat-lying,  white,  hardened  sandrock, 
so  situated  as  to  show  that  it  continued  uninteruptedly  beneath, 
and  formed  the  base  of  the  mounds.  These  mounds  are  there^ 
fore  remnants  of  the  true  Shakopee  limestone  and  this  hardened 
white  sandstone,  here  not  more  than  four  feet  in  thickness,  and 
sometimes  wanting  entirely  by  reason  of  the  surface  destruction 
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due  to  the  action  of  the  river  in  early  times,  is  the  western 
extension  of  the  thin  sandstone  which  had  been  so  often 
described  in  counties  further  east  and  styled  Jordan.  Still 
further  north,  and  a  little  further  from  the  river,  the  limekiln 
which  was  formerly  owned  by  Geo.  C-  Clapp,  sec.  17,  Kasota,  is 
probably  based  on  the  limestone  overlying  this  sandstone,  and 
hence  on  the  true  Shakopee.  Further  evidence  of  the  parallelism 
of  these  upper  beds  with  the  true  Shakopee  consists  in  the  fact 
that  the  fossil  described  in  another  part  of  this  report,  Cryptozoon 
minnesotense,  is  found  in  loose  weathered  fragments  on  the 
prairie  on  which  these  mounds  occur,  and  it  has  before  been 
foand  only  in  the  Shakopee  at  Gannon  Falls  and  at  Northfield. 
After  the  discovery  of  these  facts,  all  the  topography  and  geol- 
ogy of  the  Minnesota  valley  are  in  harmony  with  themselves, 
and  with  the  same  in  the  Mississippi  valley.  Some  changes  must 
be  made  in  the  designations  applied  to  the  limestones  in  both 
valleys,  tod  new  designations  must  be  found  for  the  two  new 
strata  thus  added  to  the  upper  Cambrian.  The  following  general 
diagrammatic  section  will  express  the  comparative  and  correlative 
geology  of  these  beds  in  the  two  great  valleys : 
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Notes  on  the  Foregoing  Figure:  The  Si.  Croix  formation  in- 
^eludes  all  below  No.  4»  and  extends  down  to  the  great  sandstone 
which  is  strnck  in  deep  wells  at  Red  Wing  and  Lake  City,  and 
appears  at  Hinckley  and  in  the  gorge  of  the  fettle  rirer  in  Pine 
-county.  This  lower  great  sandstone  is  more  likely  to  be  the 
Potsdam  of  New  York  state  than  the  sandstone  No.  5,  or  any 
part  of  this  section. 

No.  2  is  the  Shakopee  limestone  at  Shakopee,  as  there  exposed, 
and  as  described  in  the  counties  in  the  sontheastem  part  of  the 
^tatCy  in  the  reports  of  progress  and  in  yol.  1  of  the  final  report. 
It  is  the  limestone  homed  for  qaicklime  at  Northfield  and  at 
Lonisyille.  It  is  the  same  as  the  Willow  river  limestone,  of  L. 
•C.  Wooster.    ((jeol.  Wis.,  vol.  iv,  p.  106). 

No.  3  is  a  white  sandstone  which  has  not,  till  recently,  been 
identified  in  the  Minnesota  valley,  but  it  has  been  described, 
erroneously,  as  the  Jordan  sandstone  in  the  sontheastem  part  of 
the  State.  It  was  first  described  at  Lanesboro,  in  1875,  under 
that  name,  but  as  the  Jordan  sandstone  lies  lower  it  is  obviously 
necessary  to  find  some  other  designation  for  this  member.  In 
the  report  of  the  Wisconsin  Geological  Survey  for  1877,  Mr.  L. 
C.  Wooster  describes  a  similar  white  sandstone  in  the  upper 
part  of  the  lower  Magnesian,  near  New  Richmond,  in  Wisconsin, 
and  remarks  that  this  may  represent  the  Jordan  sandstone  of 
Minnesota  (as  the  Jordan  had  then  been  described  in  Fillmore 
and  Houston  counties),  but  he  applied  no  designation.  How- 
•ever,  in  the  final  report  of  the  Wisconsin  Survey,  (vol.  iv,  pp. 
106,  127),  Mr.  Wooster  applies  the  term  New  Richmond  beds^  to 
this  sandstone,  and  that  term  might  be  extended,  being  prior  in 
its  correct  application,  to  this  sandstone  in  Minnesota. 

No.  4.  This  is  the  limestone  which  is  generally  known  as  the 
Lower  Magnesian.  It  was  supposed,  till  lately,  to  be  the  actual 
extension  of  the  St.  Lawrence  limestone  into  the  eastern  part  of 
the  State,  and  has  been  so  named  in  the  reports  of  progress,  and 
in  vol.  1  of  the  final  report.  It  has  never  received  a  distinguish- 
ing appellation — except  that  Prof.  Irving  has  styled  it  the  "Main 
body  of  limestone,"  (Am.  Jour.  Sci.,  June,  lb75,  p.  440),  though 
4it  Madison,  where  this  term  was  applied,  it  is  no  more  than  85 
feet  thick.  It  is  the  limestone  which  forms  the  lower  terrace  at 
Xouisville,  which  is  wrought  at  Ottawa*  appears  at  St.  Peter,  and 
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extends  conspicuously  along  the  Minnesota  river  from  Easota  to 
Mankato.  Along  the  Mississippi  it  forms  the  precipitous  escarp* 
ments  at  the  tops  of  the  bluiFs. 

No.  5.  The  Jordan  sandstone  is  the  upper  most  member  of 
the  St.  Croix.  The  name  Jordan  was  applied  to  this  in  1873,  in 
the  annual  report  of  that  year.  Prof.  Irving  has  named  it  Madi- 
son sandstone  in  Wisconsin.  (Am,  Jour.  Set,,  June,  1875,  p. 
440.)  This  sandstone  has  been  correctly  described  throughout 
the  Minnesota  valley  in  all  the  reports  of  progress,  but  it  was 
wrongly  identified  in  the  eastern  part  of  the  state. 

No.  6.  The  St.  Lawrence  limestone  was  so  named  in  the 
report  of  progress  for  1873.  It  rs  the  same  that  Prof.  Irving 
named,  in*  1875,  ''Mendota  limestone.'^  This  limestone  is 
unfavorably  exposed  in  the  Minnesota  valley.  Its  greatest  thick- 
ness, known  there,  is  only  about  15  feet,  but  it  seems  to  extend, 
with  some  shaly  components,  distinctly  over  a  thickness  of 
about  30  feet  in  the  Mississippi  valley;  while,  if  the  shaly  beds 
with  which  it  is  associated,  and  into  which  it  seems  to  graduate, 
be  included  under  this  term,  it  will  include  beds  to  the  amount 
of  nearly  200  feet.  This  is  the  chiefly  fossiliferous  portion  of 
the  St.  Croix  formation.  It  is  fuund  at  Red  Wing,  to  contain 
some  new  fossils,  described  in  another  part  of  this  report.  It 
is  quarried  at  Lake  City  and  contains  graptoliteSf  and  at  Hokah, 
where  it  affords  Dikellocephalus. 

No.  7.  These  shales  and  shaly  sandstones  graduate  upward 
into  the  St.  Lawrence  limestone,  as  above  mentioned.  They  are 
underlain  by  a  gray  micaceous  sandstone  which  is  known  recently 
as  the  Dresbach  sandstone,  from  a  town  in  Winona  county, 
where  it  is  wrought  for  construction. 

There  are  therefore,  in  Minnesota  and  Wisconsin,  three  mag- 
nesian  limestones,  and  four  saccharoidal  sandstones,  not  includ- 
ing some  shales  and  lower  sandstones,  involved  in  regular  alter- 
nation in  the  Cambrian,  thus — 

St.  Peter  sandstone. 
Shakopee  limestone. 
New  Richmond  beds. 
Main  body  of  limestone. 
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St.  Croix.  ^ 


J  ordan  sandstone.    (Potsdam  ?) 
St.  Lawrence  limestone. 
Shales. 

^  Dresbach  sandrock.    (Potsdam  ?) 
Shales. 

Hinckley  sandrock.    (Potsdam  ?) 
Red  shales  and  red  sandrock  passing  into  the  Cuprif- 
erous ?    (Potsdam  ?) 


22 
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X. 

NOTES  ot  A  TRIP  UP  THE  THIEF  RIVEIt  AND  AT 

LAKE  MILLE  LAGS. 


Bt  p.  L.  WASHBURN. 


MorKBAPOLis,  Nov.  27,  1885. 
Prof.  N.  Hi  Winchell: 

Deab  SibJ— At  yoar  request  I  send  yoa  the  following  account 
of  the  Thief]  River  region  and  append  thereto  a  map  which  inay 
be  somewhai  of  an  auxiliary  to  my  necessarily  rather  meagre 
description  df  the  country. 

Thief  river  forms  part  of  the  southwestern  boundary  of  the 
lied  Lake  Indian  Reservation,  and  has  a  general  north  and  south 
direction.  At  the  northeast  corner  of  T.  48,  R.  155,  it  is  met 
by  Mud  river,  a  small  stream,  10  yards  wide,  a  mile  and  a  half 
long  and  about  2i  feet  deep,  flowing  from  Mud  lake  and  entering 
the  Thief  fr6m  the  east.  My  northward  progress,  as  you  know, 
was  stopped  here  and  I  was  compelled,  by  bad  weather  and  lack 
of  time,  to  turn  back.  Beyond  this  point,  to  the  north,  the  river 
is  reported  tp  be  navigable  for  a  canoe  through  Basil  lake  and  as 
far  as  Thief  lake.  In  other  words,  Thief  river  is  navigable  its 
entire  length,  from  Thief  lake  to  its  mouth,  on  the  Red  Lake 
river. 

Thief  lakf  is  a  body  of  water  about  14  miles  long  and  6  wide, 
a  favorite  resort  for  aquatic  fowl.  Its  shores  are  reported  more 
or  less  wooded  with  hard  and  soft  timber  and  much  of  the  shore 
lies  in  unsu|*veyed  territory.  At  its  very  northern  extremity, 
hidden  behind  the  point  S  (Poplar  Point),  an  opening  is  found 
which  takes  one  into  Moose  river,  flowing  from  the  north,  which 


STA'IB  QB0L0QI8I. 
Map  of  Thief  River  Country. 


Seal*  1Z  mllM  « 

IzPLAMATiii!(orTBiUAr.— A,  Uodltke;  B,  Thief  lake;  C,  Bull  lake;  DD,  Thiaf  riTgr  ' 
CE,  HooM  riven  "  Terr  crookad,  alngglih  ind  deep  for  £&  mllee  from  lU  monlh."  FP.  Red 
I.ake  ritet;  Q,  Hod  rlveri  >baDI  10  jirdi  wide,  S  feet  deep  and  tH  nillM  long,  flowing  frdm 
Hid  Uki  tc  the  Thief  river.  H.  a  moddj  eetuary  of  Und  lake,  coniwcled  wllh  It  br  a  ned- 
growD  paaufe  contaiDlng  ■  few  aoiel]  grtMT  lalandi  aod  optnlDg  Into  Thlaf  rlTer  br  a  nar- 
row paaug*  (t)  ]net  wide  enongh  for  two  canoes  to  pan  one  anothar. 

I,  t,  3. 4,  S.  larga  Islanda  In  Mad  lake,  nombered  In  order  of  Iheir  relatlTe  alia,  No.  1  (ihe 
-oaljOBe  Tialledl,  conlalnlng  aboot  \H  acres;  all  the  larger  Islanda  apparenUr  haTe  Umber 
Dpon  Ibam.    S,  1,  S,  smiller  lalands;  0,  a  grusr  knob  or  knoll,  of  which  there  seem  lo  be 

■  ■■■«,  blgh  banks  along  Thief  rlrar,  toit  aflar  leavlDg  Thlaf  lake,  ■•  cuTired  wllh  hard- 
wood timber."  Tbs  narrow  sirip  of  land  (marked  p  p)  between  the  lake  and  tbe  rlvtt  li 
coTsisd  wllh  oak,  aab  and  aim. 

S.  Poplar  Point. 

tl  ttit,  tamarac,  and  back  of  It  the  gronnd  rises  a  little,  eeeee,  Impamble mtnbj 
land,  flllad  with  reeda,  niihes  and  Ull  Rraai,  mnnlng  weal  from  Had  lake  Smllesot  more 
bafoTS  striking  straggling  limber. 
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js  said  to  be  a  stream  ''  very  crooked,  sluggish  and  deep  for  25 
miles  from  its  mouth  at  Thief  lake/'  from  which  I  infer  that  it 
must  have  a  total  length  of  ^  miles  or  more.  The  country 
about  it  is  as  yet  unsurveyed. 

Basil  lake,  on  the  Thief,  between  Mud  lake  and  Thief  lake, 
has  meadows  and  marshy  land  on  both  sides  of  it.  The  banks 
along  Thief  river,  just  below  Thief  lake  and  between  that  body 
of  water  and  Basil  lake,  are  high  and  ''  covered  with  hardwood 
timber,"  and  the  point  of  land  between  Thief  river  and  Thief 
lake  (marked  p  p)  on  the  map,  is  timbered  with  oak,  ash  and  elm. 
Beyond  these  high  banks  on  Thief  river,  i.  «.,  west  of  them,  the 
country  is  marshy. 

Supposing  one  to  be  descending  *the  river  in  a  canoe,  a  ride  of 
about  25  or  30  miles  from  Thief  lake  brings  him  to  Mud  river 
and  turning  into  that  stream  he  reaches  Mud  lake  after  a  half 
hour  of  paddling.  This  lake  is  nearly  10  miles  long  and  4  to  6 
wide,  with  an  average  depth  of  4  feet.  The  bottom  is  soft  mud 
but  the  water  is  clear  and  sweet.  The  banks  are  fringed  with 
cane,  rushes  and  wild  rice,  though  the  center  of  the  lake  is  free 
from  such  growth.  The  surface  of  the  lake  is  dotted  with  nu- 
merous islands,  ten  or  more.  Some  were  grassy  knolls  or  knobs 
rising  from  the  water  (as  No.  9),  while  others  attain  the  hight 
of  three  or  four  feet  above  the  surface,  contain  an  acre  or  more 
of  land,  and  are  covered  with  tall  timber.  On  the  northeast  side 
of  Mud  lake  is  a  dense  forest  of  tamarac  and  back  of  it  slightly 
rising  ground.  Islaud  No.  1  was  the  only  one  visited,  rough 
weather  during  my  short  stay  there  not  allowing  of  much  canoe- 
ing.  This  island  contained  about  an  acre  and  a  half  and  was 
covered  with  ash,  elm,  willow,  and,  I  think,  oak.  In  places  on  it 
I  found  large  limestone  rock;  its  beaches  were  composed  of  a 
clayey  sand,  and  from  its  northern  end  ran  a  large  sand-bar,  on 
which  were  a  few  granite  boulders  about  four  feet  in  diameter. 

The  islands  are  apparently  more  numerous  at  the  eastern  end 
than  near  the  outlet  on  the  northwestern  shore,  and  I  have  so 
indicated  them  on  the  map. 

The  muddy  estuary  H.  on  the  west  end  of  the  lake  and  con- 
nected with  it  by  a  very  shallow  weed-grown  passage,  has  a 
depth  scarcely  twelve  inches,  contains  numerous  low,  grassy 
islands,  roosting  places  of  aquatic  fowl,  and  opens  again  into 
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Thief  river,  about  a  mile  below  the  mouth  of  Mud  river  by  a 
narrow  passage,  which  I  have  marked  (i)  on  the  map,  just  wide 
enough  for  two  canoes  to  pass  one  another. 

Paddling  down  the  Thief  from  the  mouth  of  Mud  river,  one 
reaches,  in  a  few  minutes,  the  narrow  opening  (i)  through  which  a 
glimpse  of  the  muddy  estuary  H  is  obtained.  Continuing  down 
stream,  the  canoe  gliding  swiftly  along  with  the  current,  the 
banks  are  lined  for  a  distance  of  about  twenty  miles  with  tall 
cane,  six  or  eight  feet  high,  which  stretches  baok  some  distance 
from  the  river.  This  occurs  on  both  sides  but  is  rather  more 
abundant  on  the  Reservation  side.  On  this  part  of  the  river 
there  is  no  timber  with  the  exception  of  a  little  scrub  willow, 
mostly  at  a  distance  Irom  tha  stream. 

After  that  distance  of  twenty  miles  has  been  passed  however, 
and  after  going  through  a  region  which  has  been  burnt  over  and 
has  dead  tamarac  standing  upon  it,  the  timber  is  continuous, 
4ilmost  entirely  on  the  Reservation  side,  for  a  distance  of  ten 
miles  or  more,  to  Red  Lake  river  into  which  the  Thief  empties. 

This  timber  consists  of  willow,  poplar,  elm,  ash,  sugar  maple, 
and  oak,  with  small  growth  of  Prickly  Ash  (Xanthoxylum  amer- 
icanum),  hazel  bushes,  high  bush  cranberries  (Viburnum  opulus), 
wild  plums  (Prunus  americana),  wild  grapes  and  rosebushes. 

On  the  opposite  side  of  the  river,  most  of  the  land  of  any 
value  has  been  claimed.  The  farms  are  comparatively  few  in 
number,  however,  the  land  being  so  covered  with  brush  that 
farmers  have  a  hard  time  to  obtain  a  living  therefrom. 

The  river  gradually  widens  from  a  width  of  ten  yards  at  the 
entrance  of  Mud  river  to  about  thirty  yards  at  its  mouth  on  the 
Red  Lake  river.  The  current  is  fairly  strong  and  the  average 
depth  is  about  two  and  one-half  feet.  In  places  there  are 
rapids  where  occur  large  boulders  of  granite  (from  two  to  four 
feet  in  diameter)  and  limestone  rock.  These  rocks  and  boulders, 
however,  are  not  found  in  the  river  as  one  approaches  Mud 
lake.  The  bed  of  the  river  id  sandy  with  gravel  in  some  places 
and  the  banks  are  clayey  mud  with  occasional  small  fragments 
of  limestone.  The  water  of  the  river  is  slightly  yellowish,  and 
at  date  of  visit  (Sept.  1)  very  cold.  At  the  mouth  of  the  river, 
there  is,  or  was  this  fall,  an  encampment  of  Red  Lake  Indians, 
and  about  eight  miles  up  stream  is  another  village  which  subsist 
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on  fish  and  game,  the  former  procured  from  a  stone  fish  trap 
which  runs  across  the  river  here  in  the  shape  of  a  V,  the  point 
down  stream.  This  is  easily  passed  in  a  canoe,  however  by 
temporarily  removing  a  number  of  branches  and  rock,  on  one 
side.  On  our  way  to  Mud  lake  we  passed  the  remants  of  several 
of  these  traps  that  had  been  used  for  a  time  by  the  Indians  and 
then  abandoned. 

The  only  drawback  to  this  country  becoming  a  favorite  resort 
for  sportsmen  is  its  inaccessibility,  for  though  it  is  comparatively 
easy  to  get  to  the  mouth  of  the  river,  going  by  rail  as  far  as  St. 
Hilaire,  and  then  teaming  to  the  mouth,  a  distance  of  18  miles,, 
the  transportation  of  camp  equipage  to  Mud  lake  or  beyond  ia  a 
matter  of  no  small  difficulty.  Thete  are  but  few  farms  along  the 
river,  the  last  one  being  situate  about  20  miles  from  the  mouth. 
The  people  are  very  hospitable  however,  and  never  refuse  a  lodg- 
ing, such  as  it  is,  to  belated  or  weatherbound  travelers.  Again, 
though  Mud  lake  lies,  in  a  straight  line  only  15  miles  from  the 
mouth  of  Thief  river,  the  country  around  the  lake  is  of  such  a 
marshy  nature,  that  teams  can  approach  only  within  about  10 
miles  of  the  lake  on  the  Thief. 

These  difficulties  surmounted  however,  the  large  number  of 
aquatic  fowl  along  the  river  and  at  the  lake  would  amply  repay 
an  enthusiastic  sportsman  for  his  trouble. 

Very  truly  yours, 

F.  L.  Washbubk. 


A  few  notes  on  Otter  Tail  County  and  Lake  MUle  Lacs^Topog- 
raphy — Archceology,  etc. 

Otter  Tail  County:  The  abundance  of  fiint  arrowheads  and 
fragments  of  ancient  pottery  throughout  this  county  I  noticed 
particularly,  though  for  that  matter  these  relics  are  abundant 
throughout  the  State,  I  believe.  '  The  pieces  of  pottery  that  I 
saw  contained  specks  of  pure  silver,  and  scientists  and  many 
others,  not  scientists,  when  visiting  that  country  have  sought  long 
but  fruitlessly  for  the  clay  beds  whence  material  for  this  pottery 
was  obtained,  thinking  to  find  therein  a  boundless  wealth  of  the 
ore. 
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Lake  Mille  Lacs:  The  country  east  of  Brainerd,  pward  Mille 
Lacs,  is  rather  bleak  and  dreary.  Patches  of  second^  growth,  and 
scrabby,  bushy  timber  characterize  the  first  parti  of  the  Aray, 
with  an  occasional  long  meadow  filled  with  coars^  wild  grass. 
On  our  ride  frequent  belts  of  middling  sized  poplar,  were  passed, 
and  as  we  approached  lake  Mille  Lacs,  we  met  with  more  timber, 
oak,  maple,  birch,  butternut, ' 'butternut  hickory"  and  soft  pine, 
tamarac  and  spruce  with  some  Norway  and  Jack  pine.  The  dis- 
tance from  Brainerd  to  the  lake  is  about  25  miles,  and  the  road, 
which  near  the  town  is  comparitively  good,  as  it  approaches  the 
lake  becomes  rough,  stony,  and  somewhat  hilly. 

Lake  Mille  Lacs,  on  account  of  its  large  size  and  the  sameness 
of  its  shores,  is  not  as  attractive,  I  think,  as  many  smaller  lakes 
seen  in  Otter  Tail  county.  Along  the  northwest  shore  the  water 
is  very  shallow  and  the  beach  is  sandy,  and  on  the  southeast 
shore,  at  one  place  the  depth,  for  a  mile  from  shore,  does  not  ex- 
ceed three  feet.  In  other  places,  however,  as  on  the  south  shore 
and  along  the  north  shore,  the  land  is  high  and  the  banks  are 
very  precipitous  and  rocky,  and  the  water  close  to  shore  is  deep. 
Along  the  northwest  shore  for  a  distance  of  two  miles  or  more 
is  a  very  regular  ridge,  about  20  yards  above  the  level  of  the  lake, 
which  with  the  beach  makes  a  very  well  formed  terrace,  although 
probably  formed  by  glacial  action. 

Near  the  southeast  shore  of  the  lake,  about  a  mile 
from  the  land,  there  is  said  to  be  a  broad  granite  ledge  perfectly 
fiat  on  top,  which,  at  low  water  is  about  three  feet  above  the 
surface  and  at  high  water  just  below  the  surface.  Another  out- 
crop of  this  granite  is  seen  in  townships  south  and  west  of  the 
lake.  Three  barren  and  rocky  islands  a  short  distance  from  the 
southeast  shore,  the  laricest  one  containing  about  three-fourths 
of  an  acre,  and  known  as  Stone  island  (called  Spirit  island  by 
the  Indians)  form  breeding  places  for  countless  gulls. 

In  conversation  with  Mr.  Johnson,  an  old  salt-water  sailor, 
who  has  lived  on  the  lake  for  nine  years,  I  learned  that  the  Indi- 
ans have  never  seen  the  lake  so  low  as  it  is  now. 

Johnson  is  of  the  opinion,  too,  that  Rum  fiver  has  not  always 
been  the  outlet  from  the  lake,  but  that  years  ago  the  water  found 
an  exit  by  way  of  Knife  river,  some  miles  east  of  Rum  river. 
Although  the  Enife  is  now  but  a  small  brook,  he  says  that  the 
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broad  meadow  overgrown  with  tamarac  which  extends  many 
miles  on  both  sides  of  the  stream,  shows  indications  of  at  one 
time  being  the  bed  of  a  large  stream,  and  also  says  that  on  the 
high  banks,  at  the  edge  of  the  meadow,  he  has  found  smooth, 
waterworn  boulders. 

His  theory  is  that  at  some  former  time,  when  the  water  in  the 
lake  was  much  higher  than  it  is  now,  not  only  did  a  stream  run 
down  the  Knife  river  bed,  but  the  water  must  have  broken  over 
the  high  banks  then  existing  on  the  shore  of  the  lake  at  Bam 
river  and*  cut  its  way  down  through,  eating  out  the  channel 
which  is  now  Rum  river  and  cutting  it  down  so  low  that  its  bed 
was  below  the  bed  of  Knife  river,  so  that  now,  the  lake  being 
much  lower  than  formerly,  the  Rum  river  channel  receives  what 
water  flows  out. 

Quoting  from  my  diary  of  Nov.  8,  I  here  write  down  the  sub- 
stance of  a  conversation  held  with  Mr.  0.  E.  Garrison,  at  lake 
Mille  Lacs : 

''South  of  lake  Mille  Lacs,  at  the  very  edge  of  the  lake,  and  run- 
ning southwest  from  Lake  Superior  to  the  southwestern  part  of 
Minnesota  and  beyond,  is  a  line  of  granite  which,  theory  says, 
is  made  by  upheaval.  In  places  it  is  covered  with  a  layer  of 
sandstone  of  the  nature  of  drift.  Again,  in  T.  24,  R.  43,  accord- 
ing to  Garrison's  map,  near  the  center  of  the  square,  is  a  mass 
of  granite,  somewhat  elevated,  with  a  fissure  on  the  northern 
side.  In  this  region,  two  summers  ago,  about  July  15th,  Garri- 
son was  surveying  with  a  friend  and  they  found  in  that  fissure, 
even  at  .that  date,  a  large  amount  of  solid  ice.*' 

Mr.  Garrison  lives  upon  an  old  battle-field  of  the  ancient 
mound-builders.  Just  back  of  his  house  are  three  mounds  which 
would  indicate  that  hostile  tribes  had  a  fight  there  at  one  time, 
and  that  the  dead  were  interred  on  the  spot.  Running  south- 
west from  the  mounds  is  an  almost  obliterated  ridge  averaging 
three  feet  in  height.  This  ridge«  he  thinks,  was  at  one  time  an 
old  fortification  of  the  mound-builders. 

The  largest  of  these  three  mounds  is  forty  feet  in  diameter  and 
from  ten  to  fifteen*  feet  high.  This  was  opened  a  year  ago  and 
numerous  skeletons  found  sitting  upright,  and  so  old  that  the 
thin  pieces  of  bone  crumbled  away  as  soon  as  touched.  In  the 
same  mound  were  found  stone  implements  and  weapons,  and 
some  potterv. 
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XL 
CHEMISTRY. 

REPORT  OF  PBOF.  JAS.  A.  DODGE. 

Minneapolis,  Minn.,  May  27,  1886. 

Prof.  N.  H.  WincheU: 
Dbab  Sib: — I  hereby  report  to  you  the  results  of  certain 

aoalyses  made  at  this  laboratory,  for  the  State  Geological  Survey « 

since  my  last  report. 

Chem.  Series  No.  174.    A  mineral  from  lake  Superior^  No.  575, 

of  the  geological  survey  series. 

Silica,  SiO, 45.47  per  cent. 

Alumina,  Al^Os 21.01        " 

Peroxide  of  iron,  Fe,Os 3.60       '^ 

Lime,  CaO,  combined  with  silica 18.87       " 

Lime,  CaO,  combined  with  carbonic  acid..      5.22       *' 

Carbonic  acid,  CO, 4.10 

Magnesia,MgO 16       " 

Potash,  KjO .21 

Soda,  Na,0 93 

Water,  H,0 83 


100.40 
This  mineral  appears  to  be  a  kind  of  zoisite. 

Chem.  Series  No.  175.    Water  from  the  deep  well  at  Brown's 
Valley. 

Parts  per  Grains  per 

Million.  U.  S.  Qallon. 

SiUca,  SiO, 13.00  .7583 

Alumina,  AlgOj 40  .0233 

Protoxide  of  iron,  FeO 70  .0408 

Calcium  sulphate,  CaSO^ 51.80  3.0215 

Magnesium  sulphate,  MgSO^ ....      27.90  1.6270 

Sodium  sulphate,  Na^SO^ 1452.60  84.7802 

Calcium  phosphate,  Caj(P04)g ..        5.00  .2916 

Sodium  chloride,  NaCl 912.70  53.2378 

Potassium  chloride,  KCl traces. 

Carbonic  acid,  Co, traces. 

Nitrates traces. 

Total  mineral  matter  ....  2464.10  148.7305 
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Test  for  organic  matter,  with  permanganate  of  potash,  amoont 
of  oxygen  consumed,  1.63  parts  per  million. 
This  water  is  remarkable  for  the  large  amount  of  sulphates. 

Chem.  Series  No,  176.  This  number  was  a  sample  of  cupri- 
ferous rock.  It  was  assayed  by  myself,  for  gold,  silFer  and 
copper.    The  results  of  the  assay  were  as  follows : 

Gk)ld tV  Troy  ounce  per  ton. 

Silver ^     '' 

Copper T*iAr  pf  o^®  per  cent. 

Chem.  Series  No.  177.  This  was  also  a  sample  of  cupriferous^ 
rock.    !(  was  assayed  with  the  following  results : 

Gold yf^  Troy  ounce  per  ton. 

Silver ^V      " 

Copper ,Vir  of  one  per  cent. 

Chem.  Series  No.  178.  Kaolin  brought  by  Col.  J.  B.  Clough  in 
February,  1836. 

Silica,  SiO, 49.66  per  cent. 

Alumina,  Al^Os 37.29 

Peroxide  of  iron,  Pe^Os  — 76 

Lime,CaO 61 

Magnesia,  MgO 02 

Potash,  KgO 1.23 

Soda,  Na,0 71 

Water,  H^O 9.72      " 

Carbonic  acid,  Co^ traces. 

Organic  matter traces. 

10000 
The  analysis  shows  that  this  is  a  kaolin  of  good  quality.  It  'i» 
comparatively  free  from  oxide  of  iron  and  lime.  The  small 
amounts  of  oxide  of  iron,  lime,  magnesia,  potash  and  soda  would 
not,  in  my  opinion,  interfere  with  its  use  for  the  usual  purposes 
to  which  kaolin  is  applied.  The  water  reported  in  the  analysis 
belongs  to  the  chemical  composition  of  the  substance  and  would 
only  be  expelled  by  burning.  The  mineral  was  analyzed  after 
drying  at  a  temperature  not  exceeding  100  degrees  centigrade. 

Very  respectfully  yours, 
James  A.  Dodge, 

Professor  of  Chemistry. 
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XII. 

ORNITHOLOGY. 

REPOBT  OP  DR.   P.   L.  HATCH. 

Frof.  N.  H.  Winchell: 

Dear  Sir  : — I  have  the  honor  to  report  that  while  relaxing  no 
measures  hitherto  employed  in  the  acquisition  of  all  information 
possible  relating  to  the  avi-fauna)  of  the  state,  I  am  pursuing  the 
preparation  of  a  report  as  fast  as  the  onerous  demands  of  my 
other  duties  will  permit. 

By  personal  observations,  and  a  somewhat  extended  corres- 
pondence with  gentlemen  competent  to  communicate  reliable 
information  in  different  parts  of  the  state,  together  with  the 
invaluable  aid  of  Mr.  F.  L.  Washburn,  who  spent  some  time  in 
field-work  last  fall  in  the  Bed  River  Valley,  I  am  able  to  report 
progress  in  still  accumulating  valuable  facts  to  be  embodied  in 
the  report,  which  but  for  reasons  known  to  you,  and  a  prolonged 
detention  by  sickness,  would  have  ere  this  been  closed.  The 
labor  has  been  much  greater  than  my  experience  had  anticipated, 
especially  in  consideration  of  the  impossibility  of  consecutive 
engagement  in  it.  I  hope  now  before  a  great  while  to  finish  the 
land  birds,  and  enter  upon  the  water  birds,  which  will  be  very 
much  less  voluminous. 

Very  respectfully  yours, 

P.  L.  Hatch. 

1015  Mary  Place,  June  1st,  1886. 
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APPENDIX. 


NOTES  ON  SOME  DEEP  WELLS  IN  MINNESOTA. 

(Continued  from  page  16-) 

The  deep  well  cU  Albert  Lea.  The  drillings  from  this  well» 
which  is  300  feet  deep,  were  furnished  by  mayor  A.  C.  Wedge. 
The  well  was  made  by  Mr.  Swanson  in  the  summer  of  1885. 
This  well  is  situated  in  the  high  level  near  the  business  portion 
of  the  city,  and  the  water  stands  at  22  feet  below  the  surface. 
About  60  rods  from  this  well  Mr.  William  Morin  sank  another, 
beginning  at  a  lower  level,  in  the  bed  of  what  was  once  Spring 
lake,  and  penetrated  to  the  depth  of  204  feet.  Flowing  water 
in  this  well  was  obtained  at  120  feet,  but  the  well  was  con- 
tinued deeper  with  a  hope  of  getting  a  stronger  floyr.  The 
discharge  is  about  400  barrels  per  day,  of  good  quality  and  a 
temperature  of  60  degrees,  Fah.  The  drillings  of  this  well 
have  not  been  examined,  but  it  is  the  opinion  of  mayor  Wedge 
that  the  strata  struck  proved  to  be  about  the  same  as  those 
given  below  as  far  as  the  drill  penetrated.  The  water  is  ap- 
parently of  the  same  quality.  The  iron  films  from  the  depth 
of  165  feet  were  derived  from  a  bucket  which  became  fast  in 
the  well  and  was  drilled  out. 

1.  Mas.  Ri«g.  No.  6191.  Drift  gravel  largely  llmee^one,  from  the  depth  of. 80  ftet. 

8.  ••       U       "    6192.  Drift  Band  and  gravel,  from Sftfeet. 

3.  *'       "       **   6193.  Drift  sand,  mainly  qaartz,  (h>m ! lOBfceL 

4.  **       "       "    6194.  Drift  gravel  and  sand,  from 112  fM(. 

6.  "       "       "    6193.  Drift  sand,  firom 113  ftet. 

6.  **  **  "  6196.    Drift  sand,  with  magnealan  limestone,  f^om 114  last. 

7.  "  "  **  6197  and  6198,  Magnealan  limestone  and  sand,  Arom 116  tot. 

8.  **  **  "  6199.    Drift  sand,  with  some  limestone,  from laoibet. 

9.  "  "  "  6200.    Magneeian  limestone,  with  a  fbw  grains  of  drift  sand,  fh»m..l«3  tot 

10.  **  "  *'  62 Jl.  Llght.gray  shale,  slightly  effbrvescing, 166  feel . 

11.  "  "  "  680«.            ••            "           *»                 "           160f«st. 

12.  "  "  **  6203.  Battered  films  of  metalUc  iron,  somewhat  rosted,  flrom 166  feet. 

13.  *'  *'  '*  6204.  Gray  shale,  sandy, eflbrves^lng, with  some fllms  of  lroa,fh>m.  172 tot. 

14.  ••  "  "  6205.  Gray  shale,  from 810tot. 

16.  "  ."  "  6206.  Gray  shale,  flrom SlStot. 

16.  "       *'       *•    6207.    Calcareoaa  shale,  nearly  white,  fk-om 2K>tot. 

17.  "       **       **   6208.    Compact,  light-colored  limestone,  mixed  with  some  drUt-aand 

flrom  above,  or  some  arenaceous  stratum,  flrom 930  tot. 
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18.  Mai.  Reg.  No.  6209.    Drillings  have  a  mixed  compositioD;  though  mainly  of  mag- 

nedan  limestone,  yet  of  different  grain  and  colon  also  containing  considerable 
sand,  and  some  chert  and  fine  crystals  of  silica  referable  to  geodes  in  the  rock; 
one  large  frngment  is  distinctly  arenaceous,  from .234flBet. 

19.  Mas.  Reg.  No.  6210.    Mainly  white  quartz  sand,  rounded  and  also  angular;  the 

rest  is  magnesian  limestone,  readily  efl^rvesclng;  both  are  in  fine  grains  and 
Aragments,  fh>m 2r6  feet. 

90.    Mas. Keg. No. 6211.    Sameas  thela8t,flrom 237  feet. 

21.      ''       **       "    6212.    Same  as  the  last,  from MOfeet. 

28.      *        **       "   6218.    Mainly  a  homogeneous,  baff,  magnesian  limestone,  with  some 

quartz  sand,  fh>m Mlfeet. 

23.  Mas.  Beg.  No.  6214.  The  drillings  consist,  mainly  of  the  same,  light-buff  msg. 
neslan  limestone,  but  contain  also  numerous  pieces,  of  a  dark  earthy  shale,  not 
inflammable  nor  combustible,  flrom SOfeet. 

26.    Mas.  Reg.  No.  6215.    Reddish-buff  magnesian  limestone,  with  some  flragments  of 

opaque  white  silica  and  some  rounded  sand,  ftrom 948  feet. 

26.    Mns.  Reg.  No.  6216.    Same  as  the  last,  IVom SSOfeet. 

6217.    The  same  without  silica  and  sand,  from 254feet. 


ii 


27. 
S8. 
29. 


«* 


If 


*'    6218.    Reddish-bufi;  compact,  magnesian  limestone,  from J68feet. 

*'    6219.    The  same,  from .260  feet. 

"   6220.   Reddlsh-baff,  compact,  magnesian  limestone,  mottled  with 

gray,  from ....... 966 feet. 

80.    Mas.  Reg.  No.  6221.    The  same,  without  gray  mottliogs,  but  with  some  chert  and 

some  sand,  from 270  feet. 

31.    Mus.  Beg.  No.  6222.    Light -gray  to  buff,  crystalline  magnesian  limestone,  with 

rare  beads  flrom  crlnoid  filaments,  from 276  feet . 

82.  Mus.  Reg.  No.  6238     Biff  magnesian  limestone,  from 286  feet. 

83.  **       *'       *'   6284.    Light-buff  magnesian  limestone,  some  of  the  drillings  being 

unwashed,  and  then,  dried,  resembling  a  light  gray  shale,  fr^m .296  feet. 

34.    Mus.  Reg.  No.  6285.    Vesicular,  buff,  magnesian  limestone,  resembling  the  opper 

part  of  the  Niagara  limestone,  from 800  feet. 

There  is  but  little  to  serve  as  a  guide  in  assigning  these 
limestone  strata  to  their  geological  horizon.  There  is,  in  the 
Albert  Lea  well,  a  thickness  of  about  186  feet  of  limestone 
which  does  not  vary  very  much  lithologically,  extending  from 
114  feet  to  300  feet.  It  is  shaly  in  some  places,  and  also  arena- 
ceous. These  characters  would  not  preclude  the  Galena  lime- 
stone, which  is  thought  to  be  the  most  probable  rock  in  that 
geographical  area.  If,  however,  the  Devonian  limestones  ex- 
tend as  far  north  as  Albert  Lea,  these  beds  could  all  be  assigned 
to  that  age,  as  far  as  their  lithology  is  concerned,  except  Nos. 
33  and  34  which  have  a  greater  resemblance  to  the  Niagara. 
This  would  bring  the  Devonian  upon  the  upper  Silurian,  as 
supposed  in  the  deep  well  at  Austin.  The  shale  extending 
from  155  to  220  feet,  a  thickness  of  65  feet,  would,  in  that  case, 
represent  the  Austin  rock,  and  the  mixed  and  arenaceous  beds 
extending  from  220  feet  to  240  feet  would  parallelize  with  the 
conglomerate  of  the  Austin  well.  There  would  be  then  45 
feet  of  magnesian  limestone  in  the  Albert  Lea  well,  below  the 
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conglomerate  horizon,  before  the  lithology  of  the  Niagara  is 
recognizable.  This  would  fall  into  the  upper  part  of  No.  8  of 
the  Austin  well. 

Joseph  Ooar*8  well^  near  Morristoum,  Sice  County.  This 
peculiar  well  was  noted  in  the  fiaal  report  on  Bice  county.  (yoI. 
i,  p.  671.)  It  is  in  N.  E.  i  sec.  38,  Morristown.  In  a  recent  com- 
munication Mr.  Ooar  gives  more  particulars  concerning  the 
action  of  this  well. 

It  was  dug  fourteen  years  ago,  to  the  depth  of  seventy  feet 
At  about  twenty  feet,  sand  was  struck  with  occasional  beds  of 
gravel,  largely  consisting  of  limestone.     At  fifty  feet  a  sound 
resembling  escaping  steam  was  heard.    The  well  being  curbed  as 
fast  as  dug  little  more  was  heard  or  noticed  of  this.    Water  to 
the  depth  of  sixteen  or  eighteen  inches  was  secured.    The  well 
was  open,  water  being  drawn  by  a  bucket.     In  winter  the  backet 
would  freeze  fast,  and  finally  the  whole  surface  was  permanently 
frozen  solid  till  warm  weather  came  again.    Then  it  was  found 
that  when  the  wind  was  strong  from  the  north,  or  a  little  east  or 
west  of  north,  water  could  not  be  got,  but  a  few  hours  wind 
from  the  south  or  southeast  would  insure  plenty  of  water.     At 
-first  it  would  look  as  if  it  had  been  agitated  by  wind,  but  soon 
became  clear.     Small  black  frogs,  ''with  feet  like  chickens,  no 
web  between  the  toes,"  were  sometimes  drawn  up,  were  said  to 
have  been  drawn  up  often.    These  were  so  small  they  would  get 
inside  the  links  of  an  old  fashioned  trace  chain. 

More  lately  the  well  has  been  sunk  about  five  feet  deeper,  an 
iron  pump  and  pipe  put  into  it,  and  filled  up  about  seventeen  feet 
with  gravel  and  the  opening  at  the  top  covered.  It  is  now  found 
that  a  strong  current  of  air  passes  sometimes  in  and  sometimes 
out  of  the  top.  The  water  is  clear  and  softer  than  the  common 
well-water  of  the  country  round.  By  keeping  the  well  closelj 
-covered  there  is  but  little  trouble  from  freezing.  When  it  blows 
out  it  thaws  every  thing  about  the  top.  The  force  of  air  going  in 
or  out,  if  confined  to  a  small  vent,  has  been  heard  at  a  distance  of 
a  hundred  yards. 

This  can  only  be  explained  by  supposing  some  connection  with 
the  surface  through  gorges  in  the  rock,  or  through  some  gravel 
bed.    The  condition  of  the  surface  of  the  country,  in  Morristown, 


STATE  GEOLOGIST.  351 

prior  to  the  drift  epoch,  may  have  been  somewhat  like  that  in 
Winona  and  Houston  counties,  and  after  the  deposition  of  the 
drift  some  subterranean  passages  were  still  unfilled. 

The  Tracy  deep  well.  This  well  was  drilled  by  Messrs.  Swan 
and  Stacey,  in  the  winter  of  1885-86.  Its  depth  is  724  feet  four 
inches,  and  penetrates  the  granite  about  thirty-one  feet.  Water 
was  found  at  about  one  hundred  and  fifty  feet,  which  rose  to 
within  about  thirty-seven  feet  of  the  surface.  It  did  not  ap- 
parently change  in  respect  of  hydrostatic  pressure  after  it  was 
"first  struck. 

a 

Through  the  courtesy  of  Hon.  W.  0.  Musser,  president  of 
the  village  council,  and  the  co-operation  of  Messrs.  Swan  and 
Stacey,  the  subjoined  record  of  the  depths  of  the  different  strata 
-of  this  well  has  been  obtained.  This  record  was  accompanied 
by  a  set  of  drillings,  and  from  these  the  writer  has  made  out  the 
descriptive  notes.    The  corresponding  numbers  of  the  museum 

gister  are  6492  to  6516. 
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No.  of 
Sample. 


1 
2 
3 

4 


No.  of 
feet  deep. 


5 
6 


7 
8 
9 

10 
11 

12 


18 
14 
16 


16 
17 

18 

19 
20 

31 


22 
28 

24 


28 


1 

19 

100 

6 


20 
20 


Total  No. 
of  feet. 


12 

20 

218 

60 
48 

82 


6 
80 

7 


24 

8 

8 

10 
25 

2 


2 
6 

18 


2 


1 

20 
120 
126 


146 
165 


177 
197 
410 

470 
618 

645 


660 
580 
687 


611 
619 

627 

687 
668 

664 


666 
672 

690 


716 


DESCRIPTION. 


Black  loam  soil. 

YellowiBh,  pebbly  clay. 

Blaetlll.  • 

Fine  gravel,  largely  of  Ifmeatone,  haviog  a  nearly  black  sen- 
eralaepect,  ow  log  to  fine  dieseminafeed  organic  matter.  This 
contains  some  fine  sand,  and  some  soil-like  matter.  It  also 
contains  a  few  fragments  of  slag  or  famaoe-clinker,  of 
vegetable  fiber,  Cretaceous  lignite,  small  pieces  of  pyrite 
apparently  from  the  Cretaceoos,  and  fibers  of  metallic  iron 
evidently  from  the  drill 

Fine  bine  clay,  Cretaceous? 

Coarse  gravel,  embracing  nomerons  pieces  of  baff  limestone, 
and  of  crystalline  rock,  also  of  grey  and  dark  or  reddish 

Siartayte,  pieces  ranging  from  an  inch  in  diameter  fo  a 
irty-second  part  of  an  inch,  or  finer.  The  whole  being 
dirty  and  looking  as  if  gathered  on  the  surface  of  thegronnd 
in  the  soil  and  nnwaihed.  There  are  in  this  lot  several 
pieces  of  gTey,gritty  qaartzyte  evidently  from  the  Cretaceoos, 
and  of  grey  conglomerate  or  coarse  sandstone,  and  of  con- 
cretionarv  iron  pyrites.  Bnt  the  most  slngalar  portion  is  the 
slag  similar  to  that  mentioned  in  No.  4.  This  shows  all 
stages  of  solidification  from  loose  light  pamice  to  black 
obsidian,  and  to  black  sab-crystalline  hard  rock  It  is  in 
fragments  as  large  as  three-foartbs  of  an  inch  in  longest 
diameter,  and  in  pellets  roond  as  shot,  no  larger  than  the 
eye  of  a  needle.  It  is  nearly  all  black,  and  is  o^en  amygda- 
loidal,  some  of  it  being  magnetic.  Bmbraoed  in  this  lot  are 
also  beds  of  lignite  and  of  concretionary  pyrites.  On  one  of 
the  angalar  black  masses  of  stone,  evidently  broken  from 
the  formation,  are  very  evident  remains  of  woody  fiber,  now 
in  the  form  of  charcoal  Fibers  of  metallic  iron  are  equally 
common  in  this  as  in  No.  4. 

Fine  blue  clay,  evidently  Cretaceous. 

Fine  sandstone,  homogeneous,  light  greenish>blue.  Cretaceous. 

Dark  gray  shale, Cretaceoos,  occasionally  containing  a  roonded 
small  pebble  «f  bufl  limestone. 

Fine  light>blue  Or  greenish  sand. 

Blue  clay  or  shale,  not  fissile  bnt  rather  massive,  with  fine 
kaolinic  and  micaceous  particles. 

Cretaceous  grit,  consisting  of  angular  and  sub-angular  grains 
of  white  quartz,  also  embracing  numerous  pieces  or  con- 
cretionary iron  pyrites. 

Fine  grey  sandstone. 

Blue  clay,  like  that  of  No.  11. 

Angular  and  rounded  grains  of  sand,  mainly  white  quarts,  but 
also  containing  pieces  of  pyrite,  and  films  of  iron  from  the 
drill. 

Dark,  unctuous,  fine  clav. 

White,  kaolinic  clay,  oecoming  reddish,  then  bluish  and 
rit^;  mingled  in  the  lot  with  sub-angular  grains  of  ouarts. 
lite  and  grey  quartz  sand,  the  latter  in  concretionary  lumps, 
cemented  oy  pyrite. 

The  same  as  the  last,  but  containing  kaolinic  material. 

White  kaolin,  clouded  with  blue  clay,  and  containing  some 

White  angular  quartz  sand,  grains  opaque,  contafaiing  dull, 
olive  colored  siliceous  lumps  apparently  made  up  of  a  great 
number  of  small  grains  cemented;  also  some  kaolin,  some 
shale,  and  some  pyrite. 

The  same  as  the  last. 

The  same  as  the  last,  but  finer,  more  rounded  and  more  homo- 
geneous. 

White  sand,  mainly  angular,  fine  and  homogeneous,  but  con- 
taining some  coarse  grains  of  angular  quartz  and  some 
kaolliuc  material,  the  latter  apparently  resulting  from  the 
decay  of  grains  of  feldspar  after  aeposition  lathe  sandstone. 

Reddish  oruioclastic  granite  becoming  chloritic. 


wffi 
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«  The  most  interesting  thing  about  this  record  is  found  in  Nos. 
4«  5  and  6.    Here  we  find,  separating  the  drift  from  the  more 
evident  cretaceous  beds,  a  remnant  of  the  old  soil  which  accu- 
mulated on  the  Cretaceous  rocks  during  the  Tertiary  age.    There 
are  two  grayell j  deposits  separated  by  a  fine  blue  clay.     This 
clay  may  be  a  representative  of  the  Tertiary.    The  lower  gravelly 
bed,  containing  much  slag  and  coarse  gravel,  can  be  supposed  to 
have  accumulated  on  the  Cretaceous  after  the  withdrawal  of  the 
Cretaceous  ocean;   the  slag  coming  from  the  combustion  of  the 
lignites  contained  in  the  strata,  in  the  same  manner  as  seen 
at  the  present  time  in  Dakota  and  Montana,  producing  many  of 
the  phenomena  of  volcanoes.    After  a  submergence,  and  the 
accumulation  of  twenty  feet  of  (Tertiary  ?)  blue  clay,  another 
soil  accumulated  over  the  blue  clay  similar  in  all  characters  to 
the  former.     On  this,  afterward,  was  brought  the  glacial  till  by 
the  operations  of  the  post-Tertiary  age.    This  history  is  indicated 
by  the  presence  of  these  igneous  particles  in  the  drillings  from 
this  depth,  and  it  is  no  more  than  might  be  expected  from  the 
abundant  ashes  and  charcoal  that  accompany  the  Cretaceous 
lignites  in  their  exposures  at  and  near  Redwood  Falls.    These 
particles  of  slag,  however,  may  have  been  adventitiously  intro- 
duced in  the  drillings  from  some  coal-stove  or  other  fire-box; 
and  this  is  screngthened  by  the  fact  that  in  No.  i  is  also  found  a 
fragment  of  an  eight  penny  nail  of  iron. 

The  deep  well  at  Gibbon^  on  the  Minneapolis  and  St,  Louis 
railway.    Sec.  2,  T.  112,  R.  31,  Sibley  Co. 

This  was  drilled  by  the  Minneapolis  and  St.  Louis  railway,  and 
Mr.  W.  6.  Hixson  has  supplied  the  following  facts: 

1.  Bine  clay,  dry,  with  •mall  gravel -fitoiies*  and  an  occasional  bonlder 276  feet. 

2.  Sand,  wiih  water  which  ron  forty  or  fifty  feet  above  the  sand;  also  containing 

remains  of  wood,  having  the  appearance  of  modern  drift-wood  (62t6  and  6246)    20  feet. 

3.  Red  gracite  (6247) SOfeet. 
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EXPIiAKATIOK  OF  PIiATE  I. 

PAttX. 

Cryptozoan  minne^oUnse,  n.  8p....««« S13 

]  •  View  of  the  exterior  of  a  large  specimen  showing  a  section 
of  the  Laminae  where  a  segment  of  the  sorface  has  been 
removed;  also  the  undulating  or  knobbed  upper  surface 
of  the  laminae.  From  a  photograph,  reduced  from  the 
natural  size  to  about  one-fourth. 

2.  View  of  the  same  specimen  showing  the  base,  reduced  to 
one-fourth  the  natural  size,  from  a  photograph.  This 
specimen,  as  represented,  is  coated  on  the  bottom  with  a 
layer  of  calcareous  tufa,  which  renders  the  concentric 
ridges  much  less  evident  and  continuous. 


EXPLANATION  OF  PLATE  II. 

PAGE. 

Cryptozoanminnesotense^  n.  sp 31S 

3.  View  of  a  thin  section,  perpendicular  to  the  laminae;  natural 

size. 

PAGE. 

Cryptozoon  minnesotense,  var  libertatiSf  n.  var 3U 

4.  External  appearance  of  an  ordinary  specimen;  natural  size. 

The  upper  end  is  nearly  entire;   the  lower  end  shows  a 
section  across  the  concave  base. 

PAGE. 

Rhynchanella  ainslieif  n.  sp 315 

5.  Front  view  of  a  mature  specimen ;  natural  size. 

6.  Profile  view  of  a  mature  specimen;  natural  size. 

PAGE. 

Orthis  remnicha,  n.  sp 317 

7.  External  yiew  of  the  larger  valve;  natural  size. 

PAGE. 

Orthis  sandbergi,  n.  sp 31& 

8.  Cast  of  the  exterior  of  the  larger  valve;  natural  size. 

9.  Cast  of  the  interior  of  the  larger  valve;  natural  size. 
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